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STATE PRINTERS. 


LIBRAR\ 
NEW YORK 
BOTANICAL 

GARDEN 


Me POnRD OF” THE. SBhOCRETARY 


OF THE 


AGRICULTURAL COLLEGE, ) 
July 1, 1900, iY 
To HONORABLE HAZEN 8. PINGREE, 


Governor of the State of Michigan: 


Srr—I have the honor to submit to you herewith, as required by statute, 
the accompanying report for the fiscal year ending June 30, 1900, with 


supplementary papers. 
Very respectfully, 


ARTHUR C. BIRD, 


Secretary of the State Board of Agriculture. 


STATE BOARD OF AGRICULTURE. 


Term Expires. 


THOMAS F. MARSTON, Bay City, - - - - - 19038 
PRESIDENT OF THE Boarp. 

FRANKLIN WELLS, Constantine, - - - - - - 1901 

CHAS. J. MONROE, South Haven, - - - - - 1901 

EDWARD P. ALLEN, Ypsilanti, - - - - : - 1903 

HOLLISTER F. MARSH, Allegan, - - - - : - 1905 

L. WHITNEY WATKINS, Manchester, - - - - - 1905 


HAZEN S. PINGREE, GOVERNOR OF THE STATE, 
JONATHAN L. SNYDER, PREs. OF THE COLLEGE, 


; Ex - Officio. 


A. ©. BIRD, AGRICULTULAL COLLEGE, SECRETARY. 
BENJAMIN F. DAVIS, Lansine, TREASURER. 


STANDING COMMITTEES. 


The President of the Board is ex-officio a member of each of the Stand- 
ing Committees. 


FINANCE, - - - “ H. F. Marsh, C. J. Monroe. 
FarM MANAGEMENT, - - - Franklin Wells, L. W. Watkins. 
BoTANY AND HORTICULTURE, - L. W. Watkins, C. J. Monroe. 
BUILDINGS AND PROPERTY, - - H. F. Marsh, Franklin Wells. 
EMPLOYEES, - - - - EP: Allen, H. F.: Marsh; 2233 
Snyder. 
FARMERS’ INSTITUTES, - - - C. J. Monroe, Franklin Wells. 
MECHANICAL DEPARTMENT, - H. F. Marsh, L. W. Watkins. 
MILITARY AND ATHLETICS, - - L. W. Watkins, E. P. Allen. 
COLLEGE LAND GRANT, - - Franklin Wells, C. J. Monroe. 
STATE WEATHER SERVICE, - - ©. J. Monroe, L. W. Watkins. 
EXPERIMENT STATION, - - L. W. Watkins, HE. P. Allen. 
LIBRARY, - = - - E. P. Allen, H. F. Marsh. 
WoMEN’sS DEPARTMENT, - - C. J. Monroe, E. P. Allen. 


CHEMICAL AND OTHER ACADEMIC . 
DEPARTMENTS NOT OTHERWISE ¥ Franklin Wells, H. F. Marsh. 
PROVIDED FOR, . - - 


STATE AGRICULTURAL COLLEGE. 


(Under Control of the State Board of Agriculture.) 


FACULTY AND OTHER OFFICERS. 
JONATHAN L. SNYDER, Ph. D., President; *"* Feb. 25, ’96. 
Ropert C. Kepzir, M. A., M. D., D. Se., LL. D., Professor of Chemis- 
try and Curator of the Chemical Laboratory; *”° Feb. 25, ’63. 
Wu. J. Beat, A. M., M. S., Ph. D., Professor of Botany and Forestry 
and Curator of the Botanical Museum; *” July 9, ’70,*° Feb. 
Seder le 


a 

Levi R. Tart, M. 8., Professor of Horticulture and Landscape Garden- 
ing, and Superintendent of the Horticultural Department; * °° 
Aug. 1, ’88. 

Howarp Epwarps, M. A., LL. D., Professor of English Literature 
and Modern Languages; *”° Aug, 25, 790. 

HerMAN K. VEDDER, C. E., Professor of Mathematics and Civil Engineer - 
ing: *? «Sept. Lo, 291: 

CuIntoN D. SmitrH, M. 8., Dean of Short Courses, College Extension Lee- 
turer, and Superintendent of Institutes, *” Sept. 1, 793; ° July 
1, 799. 

Cuas. L. Wetn, 8. B., Professor of Mechanical Engineering and Director 
of the Mechanical Department; *”*° Sept. 1, 793. 

WaLTerR B. Barrows, 8. B., Professor of Zoology and Physiology, and 
Curator of the General Museum; *”* Feb. 15, 794. 

GEORGE A. WATERMAN, B.S8., M. D. C., Professor of Veterinary Science; 
a be Sepim iyi oo: 

Mavup Rytanp Ketier, A. M., Dean of the Women’s Department; * "© 
Sept. 1, ’98. 

ARTHUR C. Birp, B. 8., M. Agr., Secretary; *>* Feb. 22, ’99. 

HersBert W. Mumrorp, B. 8., Professor of Agriculture and Superintend - 
ent of Farm; * Sept., 795; » Dee. 1, ’96; ° July 1, ’99. 

FranK 8. Kepziz, M. §8., Adjunct Professor of Chemistry; *” Sept. 15, 
730: ° Jan 1,791. 

Puttre B. WoopwortnH, B. §$., M. E., Assistant Professor of Physics; * ° 
May 22, ’87; ° Aug. 7, 789; *Sept. 1, ’99. 


6 STATE BOARD OF AGRICULTURE. 


WituiaAM S. Honipsworrn, B. §., Assistant Professor of Drawing; * Feb. 
22, 81; * Aug, 22-787; * Jan 4,90. 

Witeur O. Heprick, M. 8., Assistant Professor of History and Political 
EKeonomy; *” August 24, ’91; * September 1, 93. 

WarreN Bapscock, B. S., Assistant Professor of Mathematies; *" June 30, 
91; © Sept. 1, 793. 

CHARLES F. WHEELER, B. §8., Assistant Professor of Botany; *’ Mar, 1, 
*90; ° June 1, 793. 

GEORGIANA Buunt, Ph. M., Assistant Professor of English and Modern 
Languages; *>° Sept. 1, ’98. 

U. P. Heprick, M. S., Assistant Professor of Horticulture; *”° Sept. 1, 
99. 

JosEPH A, JEFFERY, B. S. Agr., Assistant Professor of Agriculture; *” ° 
Sept. 1, ’99. 

Martin D. Arxins, A. B., Assistant Professor of Physies and Electrical 
Engineering; *” * Sept. 1, 799. 

ALEXANDER W. Mosetey, S. B., Assistant Professor of Mechanical 
Engineering; *’* Jan. 1, ’00: * June 30, ’00. 

CuHaruLes E. Marsuatyt, Ph. B., Assistant Professor of Bacteriology and 
Hygiene; *”° Sept. 1, ’00. 

CHARLES O. Bemies, Director of Physical Culture; *"* Sept. 1, ’99. 

Mrs. Linpa E. Lanpon, Librarian; ***° Aug. 24, 791. 

A. L. Westrcotr, B. M. E., Instructor in Mechanical Engineering; * ”° 
dune 1, 793; “Sept. 1,99: 

Dick J. Crossy, B. §8., Instructor in English; *”° Sept. 1,’98; ? Jan. 1, ’00. 

Burton O. Loneyear, Instructor in Botany; *”° Feb. 15, ’94. 

Gorpon H. True, B. S., Instructor in Dairying; *"* Sept. 1, 794; *Sept. 1, 
99, 

H. E. Smiru, Instructor in Mechanies; *”° Sept. 1, 96; * June 30, ’00. 

Rurus H. Pettit, B. S. Agr., Instructor in Zoology; **° Feb. 1, ’97. 

Mrs.-Maup A. Marsa, Instructor in Music; *”* Sept. 1, ’97. 

Mrs. JENNIE L. K. Haner, Instructor in Sewing; *”° Sept. 1, ’97. 

WILuraM O. Brat, B,8., M. A., Instructor in Mathematics; * *Sept. 1, ’97. 

Carri£ L. Hott, Instructor in Drawing; *”° Sept. 1, 798. 

ELLEN R. Rusumore, Instructor in Domestic Science; *”*° Sept. 1, 798; 
4 Oct. 1, 799. 

FRANK V. WarREN, B. S., Instructor in Mathematics; *** Sept. 1, 798; 
4 Sept. 1, 799. 

Cuace Newman, Instructor in Mechanical Drawing, and Assistant in 
Woodwork; *°° Dee. 1, ’92. 

J. J. Fercuson, B. S. Agr., Instructor in Dairying; *”* Sept. 1, ’99. 


~ 


FACULTY AND OTHER OFFICERS. 


BELLE C. Crowe, Instructor in Domestic Science; *” © Oct. 1, 799. 

E. Sytvester Kina, Instructor in English; Jan. 1, ’00. 

FRED C. KENNEY, Cashier; *” Sept. 18, ’95; ° Oct. 1, ’97. 

THomas GuNSON, Foreman of Greenhouse; *” April 1, 791; ° Sept. 1, 791. 

CHARLES A. Woop, Foreman of the Horticultural Department; * °° May 
ie OS dane 30,. U0: 


CHARLES H. Atvorp, B. S8., Foreman of thé Farm; * °° April 1, ’98; 
4 Sept. 1, ’99. 
W. R. Braprorp, Foreman of the Wood Shop; *’° Nov. 1, ’97. 


W.S. Leonarp, Foreman of the Machine Shop; «°° Sept. 1, ’96. 

E. C. Baxer, Foreman of the Foundry; «°° Nov. 1, ’97. 

- RK. Buatr, Foreman of Harm: *** Sept. 1, 799. 

L. F. NEWELL, Engineer, *”* Jan. 1, ’98. 

Epwin 8. Goon, Clerk to President; *** July 15, ’96; ‘Sept. 1, 799. 
B. A. Faunce, Clerk to President; **°Sept. 1, ’99. 


a First appointmeut. 

b Present appointment. 
c Present title. 

d Resignation. ~ 


AGRICULTURAL 


EXPERIMENT 


STATION 


OF THE 


MICHIGAN AGRICULTURAL COLLEGE. 
(Under the control of the State Board of Agriculture.) 


STATION 
CLINTON D. SmitH, M.S8., - Director. 
J. D. Towar, B.S., - Agriculturist. | 
LL. R: Tarz, M.S8., - Horticulturist. 


COUNCIL. 
| CHas. E. 


MARSHALL, Ph. B., = ag 
Bacteriologist and Hygienist. 


| A. C. Birp, B.S., M. Ag., Sec. and Treas. 


Rop’t C. Kepziz, M. A., M. D., D.Sc., | J. L. Snyper, Ph. D., Pres., 


ii 3), - - 


Chemist. 


Ex-oficio Member. 


ADVISORY AND ASSISTANT STAFF. 


H. W. MUMFORD, B. §S., . - 


Exper imenter in Live Stock. 
Assist. in Horticulture. 


M. LL. DEAN, - 


L. H. VAN WoRMER, B.S5., - - - 
Assistant in Chemistry. 


L. S. Munson, B.S.,2 Assist. Chemistry. 
Gio. A, ie View: 


Consulting Veterinarian. 


W. B. Barrows, S. B.,* 


Consulting Zodlogist. 


Cuas. F. WHEELER, B.&., - : 

Consulting Botanist. 

Ices beeles Gute [ey roy wee - - - 
Consulting Entomologist. 
S. H. Futton, B.S., In charge of South 
Hayen Sub-Station. 
Mrs. L. E. Lanpon, - - Librarian. 

J. J. FerRGuson, B. S. Agr., ape 
Dairyman. 


SUB-STATLIONS. 


Grayling, Crawford county, 80 acres deeded. 
South Haven, Van Buren county, 10 acres rented; 5 acres deeded; Local Agent, §. 


H. Fulton, B.S. 


Chatham, Alger county, 160 acres deeded. 


STATE WEATHER 


SERVICE. 


(Under the control of the State Board of Agriculture.) 


OFFICERS OF THE SERVICE. 


DIRECTOR, - - - - 


C. F. Schneider, U. S. Weather Service, Lansing. 


STANDING COMMITTEE IN CHARGE. 


Hon. L. WHITNEY W ATKINS, - - 


Hon. EDWARD P. ALLEN, - - - 


Manchester. 
Ypsilanti. 


(a) Resigned to take effect Sept. 1, ’99. 
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ACCOUNTS OF THE STATE AGRICULTURAL COLLEGE. 


July 1, 1899. 
“" 4, 1899. 
J) RAE 

June 30, 1900. 


June 30,1900. 
‘© 30,1900. 


June 30,1900. 
30,1900. 
*¢ 30, 1900. 


FOR THE YEAR ENDING JUNE 30, 1900. 


SECRETARY’S FINANCIAL REPORT. 


Torcashvom hand (StatetaccOunb) isi. cia te, = cratalers cle st tlaYolsre:« ete a!eierata rata 
By colle pe TReaSULeEr (OV.CLO ab ty) ertete gate ele eid eye oleteyeleielelai ete stetelscle ela 
By balance due on nursery Inspection... .........0.000scceceeees 
To special appropriation receipts: 

ROME STATE MEEECABUTER. ccc seis oes etree) sere oo ese ecco $72,500 00 

Hrom United States Treasurer.:.-.. 7 -......00--- 15,000 00 

UF OMUAM SEL GETOMN oe sole oe oie ce ocr clase wie ose visis siete 3,215 96 
By special appropriation disbursements............-..+2++ee005- 
To current account receipts: 

TOMS LALS LECASUT CI ar ie) -yaietssclelere('e2 «mere oleisipia sielal = $60,000 00 

From United States Treasurer .................. 25,000 00 

PP ORIGINS GIGI DIOMM Fi dereetete aaa yo oerae ec seo *30,321 91 
By CULreNnL ACCOUME GISDULSCMEN LS ss emcicta sere teleisirsys sitet tesiciee eae 
By cashion deposit, collese treasurer. ~~. 2 2.6.2. ceases a seers 
IBNICASH ONeHATLCme sartatuak cre aoee heel inereecitee ays ole epeets seeteaistteaie 
2 


$3,307 02 
95 00 


83,011 96 


106,256 9 
11,261 53 
2,680 90) 


$206,613 39 


ee 


aaa -- STATE BOARD OF AGRICULTURE. 


TABLE No. 1.—Tabular Exhibit of Secretary’s Report. 


. | \ 
Balance sheet, Transactions July 1, 1899, Balance sheet, 


Sully 1, 1899. to June 30, 1900. June 30, 1900," Real 
Name of account. 
a 4 Dr. Cr. Dr. Gr Db+— 
aa Ge sees th 8 raureas cote | Segoe thal Gates ae @2,100098: |sc.baieosune $2,680 90 |.. 
Collepe treasurer ...0% <i sew sahee ws escgeh $3,307 02 | 145685501 -.0- ste kone 11,261 53 |. 
. Special. appropriation... =......)............ 851 94 83, ‘011 96 | S90; TLGcOG cogent +, 
General current ..............| BOTS AS: |). Ox. ey Mies 106, 256 98 FIG S2UTOD en oie se % 


BNTETH GN LIG OMS. anre,o2ie wicbsiciacle| crate aie stents 95 00 EERO beaerckaeirhtentstods Cidnancye Seo ae reine 


MAGA st, wee ewe ast | $4,253 96 | $4,253 96 | $206,037 87 | $206,037 87 $13,942 43 Lie! Bia 


* Treasurer’s statement is greater July 1, 1899, by $9,573. 14, warrants outstanding less ereaite 
remittance in transit of $2,896.17, and June 30, 1900, $9,288. 14. 


TREASURER’S ACCOUNT. 


Ist iatey ornate y Vole Dik gates} ee arne Seino Sa OonanUpoonGe a wnomboomcidoU dea 7! UES 
Receipts from State Treasurer and secretary 

Interest on gepoattes 11 months at 23 per cen 

Warrants paid July 1, 1899, to June 30, 1900.. 


- Balance on hand June 30, GID) ons aks caaege 
, 
4 
. ' ‘ 
<. 
° 
> 
=i 
< : ; 
7 7 
<q 
- & 
: - 
= - me 7 
- < eS 7 : A 
EAD od oe ~ 
—_ is a : oy, 
oar: y E + eae 
ae ; es 
v > a Pa =P. | 
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AGRICULTURAL COLLEGE ACCOUNTS. 


. 
| $ | | ; - 
68 0g8°6$ —|_68-0G8" 6S 96 TLo‘ess | 06 Loa 16s | 00 00g" L8$ | FI GT6S ASN Fa op ae ie ee 6 te at aK ** STRIOL 
SOG Dt Dad pe gge’g. fc sl aaa ereveverscet? Heisderata tet wlene’ SRiprer etoraians sfe| | ere harerarstarsteweiate “| $6 TG8 BAI CROC OCI LE a COCR LD OKI CECA Ceec ns te sereees sss -QomRTRg 
ole ian) Gio ogee «)etenes Z8 99T Z9.gop | @ |rcsese oe: eyateysl |(avetercieoriasatereraaiore beeen eee Zia lecaieze.|lacetais (ovata ts [a¥eYeeetal] eielatetel ain jatlev ots alelei|laMenve'erate Uieiolele sivswiatw ald,siaiels| ale teereeeeeeeees ss Sopra AITed 
C6 Zz Feces eer ereee | G0 LL 00 00g‘ T shane rertar'ee 0 . “| (NOSE. jee on tation locos ooatroceioy a dekolte rings fer atest “u0Tes quoutsadxe R[Nsulued addy 
00 01Z Moree, eisyaisi ets 00 ZOF 00 ZL9 00 ZL9 paps eke Meena) | calles savers Bec ec ce cece e eee ee ee ee len ee eens aieasi wis fatal iei aie +--+ goroadsur pur asuaar ArasinN 
00g‘ 00 00¢°z ere op ae Te) ooe's ono etefe stele [terete reve “++ Suyray—sareday 
00g 00 00G Iieaewaace ain sateie Landay eesore sishe eleisiele |e teats + csnWer* Sa Ra A ROROLOETH 
982% 09 7900'S 09 £9 | 00 O0L Ae. ee ) ey spe castes oi sh LU ULB yy 
821° OOTOOCE Tee Sasi eiseto si sets: “| 00 000°T i Paks ee a + SULpIING §,Waulo A —SUTYstuany pue Suryray 
69%‘ BP 88 GO0‘OG ga ¢ 00 000408 holip gop anand are Cexalle' sate eya teat OMe Racers [al 2) eT ks asa ia ee *-Surprnq §,Waulo AA 
one‘ 00 00¢'% stesrsssessses! Qa ggg’ Alaa ckoneNy CG aiio o ciate tic: cos lao wou ooan Pa ** 1OGRl JuepNyIsS 
oog'e | 00 00G‘¢ ne eee - 00 00¢'¢ emcee ewe et eee erase Sea are POU COMIC hal ui= tsi | 
610'¢ | SF 610° eee ew see recs sn| 00 000°C Cy) Cee ee eee weet eee renee “---sSuriptng—saredey 
986 ras 9G Ze 6 | 00 000‘T | rey sae ene ee “90IAI0S 1dqgR9M 
sae ZL8° LTS ZR 6ce' RTs OL FOF‘ as | 00 000'eTs 99 68s ears See ee ee eee eeee er) OR CE SH aay 2 t=| quautLad xy 
| as : =|| 
foe | ; woRNgysur  *Aamsvaay E - 
si | cap ; UWLOLT | ayeig WoO. qt) UT 
| ‘pepusdxe | ‘alqe[rmear oe ; 
Te10L, TRIO, uorjerndoiddy Jo auren 
“O06T ‘Og uns “Bad “66ST ‘T Ate 
qyunoooe Jo aouRleg [eosy Sutanp sjdreoey junoooe Fo vouRl Rg 


“O06L ‘OG aung 07 ‘G68L ‘ET hing wah ynosyl wof yunosan uoynridouddy powads fo JuamayIS—% “ON ATAVY, 
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STATE BOARD OF AGRICULTURE. 


TABLE No. 3.—Current account July 1, 1899, to June 80, 1900. 


On account of— 


Dr. 
To disburse- 
ments. 


U.S. Treasurer, Eleyenth annual payment under act of congress of August 

Cie TC RES fee ere ee Cann er Se. OB Tinos Ie Sik amend So abe Oe Get Pak 
State Treasurer interest on proceeds of sales of U.S. land grant 
Salaries paid 
Farm department 
Horticultural department 


Mechanical department 
Heating department 
Cleaning department 
Lighting department 
Office 


Advertising 
M. A.C. Record 
Special courses 
Academic department 
Contingent building 
Miscellaneous 


Balance at berinninge of period, July 1) 1899). <1. ss. cir missin merce eo vice neers 
Balance at close of period, June 30, 1900 


9,369 43 
4,437 50 


3,742 55 


10,943 51 | 


1,981 11 
1,885 49 
1,234 52 


1,720 98 

818 33 
1,920 03 
7,628 11 
9,791 56 
4,989 79 


$106,256 98 
3,678 44 
5,386 49 


$115,321 91 


$45,794 07 | 


| Cr. 
By receipts. 


$115,321 91 


$115,321 91 


TABLE No. 4.—Experiment station account, July 1, 1899, to June 30, 1900. 


) To dish Se 
n account of— ‘o disburse-| ,. .. 
ments. By receipts. 
BAlAnce From AsHASCal Vea, oc. pis°55 ok iejciela.e°s ete vole era bre aa div tein islp,0/n\ ota ywinroretiasala aba/ets opel feast toate OneReens $895 66 
We SO eareasurer fOr tisCal Vy CAbecs <5 crisis < salle asc veeiste ie tribe ike viainesaeeie teense ena iia eee eee 15,000 00 
MertizerWicengse LOOSs .<. gac spew sis he 1.4.5 08 o.80'es tales eve lo sas le aieia me ative eto nTavatnle Orsi era elas ie eee 1,620 00 
DAIATIBS DALE ct vance welacy aera cre atcse oa et ON Dee cece et at ON ies Meee aie rene $9,514 53 
AVANT ED AECL T Ghar oils ati a sclois Wiest o:-alaieivie «Te onc eine ieee ec eRe ee eee 3,042 95 438 43 
| 
Moriicultural departnient.c: ops inet eeetas ciemiereieinec ins oe ieee in kee ery eee | 628 19 
Chemical CepartMennt cos carrer ete eke Mei eee eae ae Node hee POR Fate 642 40 
‘Botamical/deparhmentis ce -cocack cde ermar aa ies eco naa nee ice ene 10 75 
LEA Cofea (CE Coy oe St V2) Nap aadhaa GpaaapNe OU sehc OC GeGC 27 GoGes Tura sooD sate Ge sODannC 42 33 
Veterinary: department, <2. vk Maciel cn cGawlcn eats tinaitens colemime ea wetaee eb eee serene | 42 66 
MGT DTALY cc 0 eels cive¥ ie oo «crake elem aie a Ne eae rere wena ee eee ata on aioe amin entieshe 213 19 
SUG tn io Ban GoD ReN  SEn canip Gey nectna nog oaadiopen ce nue csbeo.At qo ob idrecdouto OO UeC. 795 20 148 21 
Hecrebary' s OMG. sey ol - cece pie ade Pals eee sae Oe sine spheieetnins Seem erm ietle + calctee 585 50 
WOUGH HAVEL RUDSLADIONS 5 amersc crete mare som ttratt Teyeneedereretrare a mick ace ctavereeaeente acinar te 1,647 76 257 52 
PASTA sii co es eye ows aisvavars to oe poe 6 ateoeratoreiny oats etme esrake whe eiaiaia creer cialois oe wie Sayre elas ee baer 87 23 
FAC CETIOLO SUG ALS a cote, shore \jatoyntersyate ole eteTo stepeteie ioter Toten pe terete ite akatclete eee) eheae eet eta 619 69 
Balance on hand at close of fiscal years. 5... 02 ns... ee ee aie anne acetone 487 44 | 
| $18,359 82 $18,359 82 
™% 


AGRICULTURAL COLLEGE ACCOUNTS. 


TABLE NO. 5.—Regular employees and salaries. 
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Classification. 
Officers. pees Other sources. 
‘ Experim’t 
| | Current. | station. | 
} | 
as are ee $3,200 00 | $3,200 00 |..........-. Re ree Dwelling. 
Professor CIGHUI IN, ocedsodt cotedons bor sbeGote 2 .000T00N iS Ae 007005 | S00! OOM ier craters ok 
(00 Cs oa A oo cn en Par Greene be 5800/00" }. © 1,800°00' |. su. 2s52 = [Bessrdece naar ae 
re NOTHEUIENTE, sce ese. esc cn 1,800 00 400 00 | 1,400 00 }............ 3b 
s DDTENWE eeae Gu ovedtc bhoepepduatorcca| MSOOT OOM Peecll, SOOK OOM erecsrarerstore sterols | wleletcter ote) arsictays Ut 
ee TAWA TEN AK Queene bos GODesD Use Oboe 1,800 00 WANING). moot aaadganellicuacosasnee Ot 
= college extension lecturer, direc- 4 
tor of experiment station........ | 2,300 00 | 400 00 | 1,300 00 | $600 00 BIC 
% mechanical engineering ........... 1.800 00 TAG DUAL) go ndabanscaa| aansooancces Gt 
Me ZOOLOGY .. 22+ see eee e eee eee cece tees es 1,800 00 TeEUDO |eeoccaboosec Were) totater sire eye Bt 
ae veterinary science.................. 1,600 00 1,300 00 | BW) se enoboencond jpoqoepadonc. 
Dean of women’s department................ 1,100 00 | 1,100 00 |....-.-.....)..-...0--.-- Room. 
SUDSR PAINT .ologenp ec nosoppeeonooon dns. Inseeogas 1,800 00 | 300 00 500 00» =©1,000 00 =Dwelline 
IPTOLESBOL Of APTICUIUUTE ... 2.22.8 n cee wenn es 1,800 00 1,600 00 | PANN TAD Nin boobondcos lands bdsnsc a 
Adjunct professor of chemistry.............. WAU | SED (i) incecctanceodn||bosanptoqone |psecscoseeus 
Assistant professor of drawing ogee TOLee LOS)! = alas) (i]t) |idadoocaocnac |i Ses hee , Rooms. 
Professor history and political economy...... 900 00 | GOOA OOK \ereyarccorco te Cevalbee oe eeraen us 
Assistant professor mathematics............. 1,000 00 TAQIDMUD) locansoogeccc| |aabancuscanc | Be 
OtANY.....-6. +2. eee eee 1,000 00 500 00 DUQGKOOM erecta tayevetetere Li 
ES se IDEAL Nooo ge Guo aap osor 900 00 | QOOOOE er ler ye stare erates! | Meret storstey feral] COORD 
a WG Leia neuilliny hey enececocupode ISO OG ARON | Gooadocunscolloste oc eoon se Nets e sok aeie 
Ff MY agriculture............... TEDOOSOO hee 1 Q00HOD)\ |e cre stricto eerie eyoneta nll teste cepa 
«e ef DTI SICS clare claret tecorecets ors 1,400 00 | 1,400 00 |............ |Goonoeconaee|/oospapscosec 
se st mechanical engineering. RUSS TTD) | ema bee LDA Ne) Dee Seite) mean sea bod) eee dercciiac 
Director of physical culture... ... .......... 1,000 00 1D Gi loncessegecoa|laceecsagaudes Rooms 
IL DELAY os dae sepbrneat HoabooonnecocanounedEer 725 00 | 605 00 MQONOO! |e rstersescterrercsee GG 
Instructor in JNU Heo ckseoreedooes ce beederous 550 00 SNC |bononceoodacd) tact ecodestt|jatooootasces 
mechanical engineering........ 700 00 ii UO Wensecondecatllopsaccvaoncossccecoccoesc 
te © ZOOIOZY...--- 2.2. e ees ce eee ee ens 1,000 00 500 00 DOQKOOB cmrsttcreeentie | Dwelling 
oe CO TNE Os ooadeve mngaen sGucmondsaged 500 00 TTY Nocassonasnoal lodocuccagnac [Sanvooveccae 
ss “ORG e555 oe SconcueocemeasumSo nas 600 00 | (UOC) lnenoesdecccu|lbonscooccets | Room 
- is bacteriology SS CESORE Bae. Hep Ane 1,200 00 | 200 00 1000) OO) caer. Pacdiaeertemerars 
= Pe AU EY CHAU CS teeta oiereierelaiets afelaeivintotel 600 00 GOON OO mercies fercieresers Jno ngsecboe isocoodhoscse 
a JO (Ieee = ne ocarions 9 ongooNDocore a 400 00 CON) U0 leabesdanocgslleanpsaadooed [sie cheiascictercrds 
a ‘* mechanical drawing...........- 550 00 | BEV) \looccacgocace leet oreersictors, ete orecdushiass 
ee COAG ETAT, oe RAS tRne Once Oao oO hs 850 00 | 637 50 IOSD tacts estat tate ae 
SF FOOMESHIC SCIENCE «css cie- cies nt: 864 00 LIEU), Scotemooscaa| lopeocedoopne Room 
et 2AM Gaecobesconbuboobben dost 750 00 TED). lon boa anboter (soraoGadcne. cl smbcseane ste 
Foreman OF EMEA NNN Seu soospdoeer goons. 800 00 | RUD esascGacdoncnllaseeacdeccor Dwelling 
COTTE (el ne) F)610) Nobeoonhoarade “soonde 850 00 | B5O LOO APE. Fite. cre.xizo%o) levers, eleisise oi storey ovetateyepeer ere = 
2% EP MOOURBNOD soe tote cen cle e ee ae 600 00 | (TUM ae aeneaetod eooce ches soul Rarreccss so: 
Ue UF) 12 VUNG Tyo gocdEc ooo RO Ta ppaedcdader 600 00 | GOOTOO Sietomeeierns Coe ceosastarers ictteseerees 
VOTE dae SRC erga rene ROM Enea bn CHOC GeeIGOe 1,000 00 | 800 00 BAU UNO US erecta nario ieeca cob eic-cr 
Horeman Of LATAENS .2. oo. ee pce ee ees cs oe 500 00 GUGM aosoddooes | racotassede Dwelling 
ES © college farm.........---.+-2+--5.- 500 00 TUM ld cocatocne ad joeeoeaoceder 
SCELALOUPLESIG ENE sc <5 <n cissois ole ohiase esto acres siwidte = 550 00 5s NK) Senden octal tora saasoeas aeiccaconcso. 
PINAR Elromitcce aes, Helo! tars arc ttin a/n: ols siey-lorcivl ee ticveteress 600 00 COOP OO Geert wleceteteler le cetatcteteioter= eal | Dw elling 
Bookkeeper MR eiaicle cate ae Paes Carerstomeist aes 500 00 400 00 TOO OO | io ore cece ,ote lows: |rers eae 
UGE BST SECT DALY iee niece cite aein clele oie alsageayeiefel stare 420 00 320 00 TC el as to oce cee |lboocachaccer 
ss “* mechanical department ............. 420 00 Oa) Ue Eocttrcoeiciodo) Poacsnqbo5cel ASC ots uC 
Assistant horticulturalist....................- 700 00 100 00 G00) 00% | kocsis noaliaes cinemas 
Nore (iy Uiarte 11) Geen Ses ochge adonepooccoreonece. Hea) (i) Raced ecoceor UU Neenec oonacde ligostork sane 
BRIS CATLG UM CHEMISE. «2. So /2 0 we ole sisi oon os AU |locediocenniior ABOMOO! |e cmacte ir ieseierel | sence means 
Stenographer to director of experiment sta- 

FD or) hoe SME Ine COCEANAAB EG. 1c HASGL peer mer EVA Ue (Baor spoanOo 210 00 PAO CON inierererareieie cere 
Assistant in greenhouse...............0-%+..- 360 00 | BLEU AL Da opontn cde acl oce ooenee liGotoncusoue 
RENT WWAUCIINIAIN. 2 9%. - c:cio.s,5,0'0/0:s «© sale atstietee ne woe 420 00 AZONOO) |eateeiistrs -saclliceacatoestees er etacrasto ates 

SOE Ebadi Copco Cor Orcs HOOPER ATO on ce $58,029 00 $46,726 50 | $9,492 50 | $1,810 00 |............ 
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TABLE No. 6.—Detailed statement of Legislative 


- eee 
| 
Object. Total. 1 1899. 1897. 1895. 1893. 
e a : ee |e | eed Pann 
| Smao = ae ‘e} 
| Sess ans aS = noe 
emimoe’ a2 ZR nee 
abgackk Ss © 3 
Boece Ee a a a eS 
| coms E =a9 =. 20 : £5 o 
Segeox® Pies g i 
| Se: eaee| <8 OTe 
See = Or eS ee = 
hain og Oh | els 1g 
MS GPS wnt Ried nine le cso ivteicite wale «vis | Sete: 5g ee Se a 
om es 38h SS i=} y : i 
| Jiiiiigs | BS LiF 
pb bias x eam 
| wea & & eta 
AWNSSS © we wa 
Soe seat cee eee 
$351,325 00 $117,000 00 =-$5,200 00 = $3,000 00 = $5,000 00 
FeneTal ACCOUNE..~ jane wieswe ornare ase 466,655 BT |... . 02.2 ee eee elec e reese eee leceee cere eee | sc wleaatepietend 
ROVALIG Pica ies. bee ivnen slleme nde sees a 87,388 60 10,000 00 12,000 00 12,000 00 ~=—- 18,500 00 
TDi tein Gian SAT ae ae SSSA SS One MANAAG AG DB OBB OOS avers, Sere sie Sr: ss(3, «10's Garret ara halyve: Oyleh eee 2,000 00 
RATT. 8 oe Chars, Bee tare fetele tle acilote ctr tod aie QB 17D (G4. | oars, rk oo aso | craic alate eve reel eta 900 00 
(Bengt Lets bol SEM 6. onal GAA an en RCA A CAEN TA 5991 OO iG kistens -ecriyetceive & J osenetncys pele el eaten eee 200 00 
| 
GTECNNDUSER EEE te feel aston weet QETGD. OOM seit teres @ vot bie e||00,016 sperm cree tl Sere a L Posehn 
MS QUAN YS a oie tere ween alee elnjeln a) elnigr nj sieves BSBA OOM ircrcaenetiec slice oipaut ciate arte] De eee ee 1 aie eee s ee ee 
ASTOMAIBETY. << Fi: iota tere cla nsiieletsleutaere tials 13955001} vies. onc smite | darcaie oan Hee eae |. nosis 
SEEN GON Ry a eo IID O90 5 oOo BHO REO OD. 10529600 eerste cicero «ic,cis nial Sorters oieteeatl rae a eens 225 00 
WGCETINRE Ys ccna cris beh sek ete re Ue aroters 2,586 00 | cuss acucraseulastovce ds conftest eee an 
IVESLGHGPEUGLGH sercretatReloteled. haat) ovate taials aialoreie AU UU Nel Seteeaocdio octane sooo nda somrel abo saoss 500 00 
MMIGCHAMIGAIAR. Haare ei snes ae eteeleres BP 15, 2002008 oo. caine to ee ek lercrelern’sss.0'010 © [leat erere ele ce rete te ean 
BULCAMVANG WACO «3 comercial seen QD SSP Oh [Noe mosas cee eae theses Ste i so 2 Pro deen see bh. «s(t ode Oe 
| | | 
TIS ETGIEGES fo wie oka otyniasnse «te /sbthalorsteine Dapeiss Soe 41,800 00 11,000 00 11,000 00 | 10,000 00 | 4,000 00 
SLE Vey chr EY of oy ees Be AAG oe ior CeCe 58,000 00 5,000 00 5,000 00 ~—- 8,000 00 | 8,000 00 
Weather’ SCTVICR.t chin eae ce meacsaes 22,937 50 2,000 00 | 2,000 00+; 2,000 00 |............ 
SUMO TV eie «Mas saitlesiso none toee aaa eaeloane eC el ane ene Ie ister h nr oS onreto tn > 3,400 00 
Ba Ss NGG | 
| | 
ROUAIS eager aa wiem om roe come cine $1,173,343 31 $145,000 00 | $35,200 00 $35,000 00 $87,725 00 
! 
| | 
2 E re | 
Annual tax on each $1,000 of assess- 
BUC Biscs cs tieienn sc tart -nafete's leith dite cerns alas + $0.035 | $0.0656 $0.0155 | $0.0155 $O.01% 
| 
*Ageregate tax to date on each | ; 
BP OOO NGL FASNOSSIMLO RUG sos oe cetateele croissance cere neta $2.2301 | $2.0989 | $2.0679 | $2.0369 
| | 
a ea ao 
Assessed valuation of State in mil- 
ens iol Glare Css ceed. eters eect Ae eee | 1,105.10 1,105.10 1,130 1,130 
| 
* Counting only taxes actually levied and omitting land grants. 
tj Average. 
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appropriations to the State Agricultural College. 


1891. 1889. 1887. 1885. 1883. 1881 1879 | 1877 1855-75 
| | | | 
a mM | la} <2 2) | BOQ QQ 
eae sigs a yeaee ess Cie a EE SS | = yaees 
osc Bi | Boros @Ecta or EOS © = ©. =A oOo ES 
Ok Se: | Sas ae oe ao Ses ate i= Oo sy > 
Bee a Maer | ees Br men 25 B MOpes 
a0 eT) O'S. * 3 eas | Tae a5 (oo Sy = 
oe a ~ pepe 44535 Si o< aie) > nebos 
Ee = oti Osis Clee een eecioa a | =5 Qe = . 28a 
BS > | S8eeo) Brae | Be | =: a = Qa ob 
Oe _ 2 a eae HONS or ae Sw ze 5p : S02 
7 ES on Sse Seer eS Se: oS Sa 
35 75 Be @ | eS | =: “¢: ae Oe i 
2S - 6 ean re | PECANS. hin om Fs B : 7 7 PLS 
Ze E = fet | As | eas 2. - oO 2 " @eo 
we 38 3 Sc | oe = ae : a: 
a 8 Peers erie ee, Cre etal Wi gee Is te ag : setae 
ON al ek as ee i = aS soe ea aah 
i fp mie | | L re -p e m we 
Ro bk CO wooo oS Orci Co OU bo o> Or Oo or ee = 
wos wo Becooe |] Sonm oo SSS oo = asooce 
ao i=) j; ooocoe | ocoococo i=) | AS —i—) —— ooccee 
coo i ; cooocco cooeo i=) | ace —i—) i=) ocoooce 
$16,450 00 | $9,800 00 | $30,100 00 | $22,200 00 | $8,000 00 | $33,775 00 $9,000 00 | $25,000 00 | $66,800 00 
«) JRitidn@acl ameognooned InagSoouscaeplscdaoongscoall aS i(OU he = Skeet 9,943 60 12,300 00 413,143 97 
7,800 00 | 5,000 00 | 1,40000| 3,147 00| 6,72000| 1,57600 1,29000| 3,691 60 9,264 00 
2,000 00 3,000 00 3,000 00 38,300 00 8,125 00 | 3,000 00 2,000 00 1,190 00 2,440 00 
2,100 00 800 00 2,815 00 4,810 00 3,389 00 4,175 00 ~—-4,016 64 | 2,400 00 1,670 00 
570 00 500 00 1,250 00 432 00 1,342 00 | 3,220 00 2,810 00 947 00 720 00 
530 00 BOS We See SA OS VOLO Sse. san eel so nc2k bass op eee spd Ret fe Actes oa ee 
500 00 1,000 00 « 800 00 800 00 Mp DOLE A OO azar ater ase clecavaccis, haus lessesegOlS rade taal eonateserehaha soayarn oll seco meserenene 
500 00 1,500 00 = =—.2,000 00 | ~—- 2,500 00 1,000 00 = 8,000 00 1,000 00 1,880 00 1,075 00 
700 00 1,500 00 | 1,500 00 1,500 00 1,945 00 | 1,000 00 800 00 480 00 | 646 00 
100 00 200 00 200 00 DOSE WOE tyaracarestcvateqresall sloaiclerersrs'e sropeif cPetcm cists aye aivlalllsiavars ate s.s asters [lee a aera amet 
200 00 475 00 600 00 450 00 700 00 2,020 00 1,020 00 2D AOOM ius se chore 
1,500 00 | 3,20000 4,000 00 | 5,200 00 | 1,000 00 | BOONOO} Lateran cal era Sekt et aie ee 
2,045 00 2,920 00 | 7,500 00 1,400 00 heat (i) ead on7oGb nr) nan Sou roouL dg) iccesecccaece 2,700 00 
| 
1,500 00 800 00 | 600 00 600 00 600 00 | 600 00 600 00 BOOK OO) Sve emcis senate 
8,000 00 | 8,000 00 8,000 00 8,000 00 |............ | acer 3 til SA A ocak Nghe eg esl eee a 
sconces BESO NOO atm SRDS TAT eerie ie varia Micoots ke CRMAlIcc oe epetosce ac cake Hinata ae Sy eer re Np ee Sein 
1,400 00 GA) SOOT NN eee sosenta| Sceemwecmede hae oe mieers ey 600 00 660 00 300 00 
$45,895 00 | $48,145 00 | $74,792 50 | $57,720 00 | $51,089 00 | $67,164 00 | $33,080 24 | $48,673 60 $498 , 758 97 
| | 
| | 
$0.02 $0.023 $0.04 | $0. 03% $0.04 1-7 $0.04 1-7 $0. 023 $0.04 $0.0747 
| 
| | 
$2.00386 $1.963 $1.912 | $1.833 $1, 7657 $1.7026 $1.6197 $1.5672 $1.4407 
| | 
1,330 945.15 | 945.45 | 810 810 810 | 630 630 137 to 630 
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TABLE No. 7.—Income of the State Agriculmral College from all outside sources trom 
the date of its foundation to the present time. 


From State Legislature. From U.S. Congress. 
Year. Land sales | no rts Hatch act Morrill act Total. 

For current | For special — salt spring Levent trch of 1887, of 1890, sup- 

expenses. purposes. and swamp he Retard experiment plementary 

Jand grants. onq Glempane, station. | endowment 
OL BES CAG EEE EEE CORE Rens SHG S20 00 SIs cf. cecdeectewdliec os ty ceases amee ISAS - $56,320 00 
MEDUss nabs liwis'e ss ebm st ace EM ISORE e rorid IEE Sho peice bes Caco eh i weet aed (amnion a aortre o | ove bse 0 o.c.vie on) yale aie 
LEO Roe YUN CUT To BROS onsen | roe ai at Renee Parga re yey boc eg rac MY [are etaiave otaae neice 40,000 00 
MEU a cas; Sorelle simie's aS > winte\|'al sie elo gn g'a:aiasaa:S/aB-g\a pivi'a wie oye [aia a eng nie «cy a0a tee Ulta oh ke SeuCTe ofr oot AL oie he ese a 
1869-38, 2 BT S500 700), | oes ty 5 le Rh Oech slot te eae ea ha cwintas peeen!| Unt aca ee | Ree: aa 37,500 00 
EH Si Ste al «alae scarab oles nies [hiv Wir ce 6 epeinta obs | SNe Rais hiao eee le ee ena eis |ayevw. si ho: wwe lata vtell «ete 0,5 a etotetinredha ls ie ea 
IRBl oes 6 DOO 00) [snes erica 15D SBN 8 wore a. oe RU Mego eaen | ocweiin gece ene 6,652 25 
1862...:.. Fae MOLOOO 0 Liao PAS OT '| 322 eee, ESA ees gece Ree 1 eee eRe 10,218 97 
1 eee DEOOO LOD Ss se aks BOT) 80 2S hactebn. ct seein seamen | Satara eternity 9,407 80 
ch DO. 00:1 Se cesta: 4 POG OD siine iste. een | hes ope ee ower alae eee ee 9,726 09 
ASGb eS =. HY OODVO03| "skiers aces AIDOVEI Wiss Tacs Neder ouleee ee o.c nant cote Re ee 16,156 61 
SBGGS 0% <5 AG US Bee Geer cite see gt 27 0 Beioacep ace) Har eaP Om ft sc som Chace. 16,094 27 
TSG ee A Pate U Ln et eee ae ae 5 (V8: BB |e ores Svesaves ene soe] brace Siete ec OI a ee 27,608 38 
ASG .5 25 ea OX O00 OD ite oc sree cence 592°49 "|... eco s, foes Seenges roe nee 20,592 49 
ie eee 20,000 00 | $30,000 00 17,559 00 $5896) |2-. a. ssi.c 5a. Aenea 67,617 96 

. 
ASO Se ne DOL ODORON S| Me tar seetiec 1,320 02 2.720 OB i \eanae aes Ts | seco Se oie arene 24,040 95 
hyp eee 18,250 00 | = 10,500 00 4,135 72 3,785 84) \cn. cc - tne son eae eee 36,671 56 
Uy ae ee 18,250 00 3,000 00 217 05 TSLTDIGD Wl ch.octewrs.e.se eo oa ene or tee 28,642 70 
ARTS si-60 | 21,796 00 15,602 00 10 13 11:.,059'06: || aco -cooceee2 | eee 48,467 19 
iby Cae 13,000 00 15,602 00 150 13 | 14,061 98 42,814 11 
| wv 
IBID 53 5s..% 7,638 00 | 7,755 50 144 53 14,446 14 29,984 17 
LET G 8s sine | 7,638 00 | 6,755 50 1,773 09 16,830 17 32,996 76 
ASTiom kre 6,150 00 | 30,686 80 979 06 15,172 86 52,988 72 
iyi eter 6,150 00 5,686 80 826 60 15,807 09 28,470 49 
ThE eso) 4,971 80 16,068 32 712 22 16,978 22 38,730 56 
BBO Csiro | 4,971 80 7,068 32 797 55 | 17,837 24 30,674 91 
ISBT Se: . 7,249 00 43,720 50 461 95 20,935 25 72,366 70 
toe 7,249 00 8,945 50 358 46 22, DOT: AED" || Govate soiiely wie s.08ll oie iets aie eee 39,060 41 
Li 5 ae 8,385 00 23,793 00 391 95 Saye Se Dl lesen Was ooe Stas aranes- 63,319 55 
18840. 7. 8,385 00 10,526 00 15259: 90i|)) = -2TAQUDITBN | how te semeeeee |. eee 48,080 62 
1885...... Cay 35,103 00 187 50 29 ROA rain bees eae | see cee 65,060 90 
1886; -5..2 | tts Fete aN DP 5617 100M oe Secreta 20 S464: O45 | oo 5 0 cera once eee 53,078 04 
I887...... ae ae ea #° 44,040.00. |"¢~ 198 -20'| 4 24,611 37 |... .2.000. vesnal cc eee 68,849 57 
1SEBE oe A Sai hicn denen 30,752 50 144 20 32,406 60 | $15,000 00 |.............. 78,303 30 
TL Saat Gana Me oe | * 20,973 00 10 50 | 31,322 69 TD; O00 O05 1 /- inet, brc<torctaietete 67,306 19 
1 es dos Me Ge ier ars | * 27,172 00 238 50 32,360 64 15,000 00  =$15,000 00 89,771 14 
pes Metertake ayers nt aaee ate 22,947 50 37 38 | 384,750 54 15,000 00 16,000 00 88,735 42 
bo 23 eh i ae, Sn SEN 22,947 50 137 38 | 34,948 12 15,000 00 | 17,000 00 90,033 00 
Lh psd, [eae eon SSeS 18,862 50 10 50 37,927 04 15,000 00 | 18,000 00 89,800 04 
TRG ee trate he Oey ae 18,862 50 433 59 | 44,527 26 15,000 00 19,000 00 97,823 35 
| 
7 Ae aS TS Bae ¢ 19,000 00 10 50 45,301 85 15,000 00 — 20,000 00 |. 99,312 35 
ibe Toe By Ae Staci ae + 16 S000K00 Ween ee chips s 44,037 25 15,000 00 | 21,000 00 96,037 25 
TEU cas cud arcenner et ETC UN UO Bes Sore an poten 43,779 54 15,000 00 | 22,000 00 98,479 54 
TOR is PL aoe se TAT, OOM Sear a tene ce 45,190 17 15,000 00 ~—-:23,000 00 | 100,690 17 
TSOON ee ee eee § 8,750 00 705 00 50,402 90 15,000 00 24,000 00 98,857 90 

TET Se eeete ake © ae 72,500 00 175 00 75,452 09 15,000 00 25,000 00 |. 188,127 09 
Totals... $362,083 60 $651,437 7 $101,662 47 | $875,285 66 | $195,000 00 | $220,000 00 $2,405,469 47 


* Including appropriations for weather service. 
+ October 1, 1886, to June 30, 1887, nine months. 

+ Including $5,000 for institutes and $1,000 for weather service. 
§ Including $2,750 for institutes and $500 for weather service. 
|| Including $5,500 for institutes and $1,000 for weather service. 
§ Including $5,500 for institutes and $1,000 for weather service. 


|| || To June 30. 
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SUMMARY OF INVENTORY, JUNE 30, 1900. 


eOMece tarmeandenark.OPMacCresi(@i Pi Ose: a... nce ost 8 he owes preieraie es A $46,979 00 
Buildings— 
hibraryand museum, built W881... 22.26... oa ae ae $22,000 00 
Collesethalle built [85655-2222 2. - ~ ST re ee 17,000 00 
Williams hall, JOB ANE SHS. te ace oe Noe ee ee acai ey i 30,000 00 
Wells hall, puilt SNe oee cack Oe retiree Se Pt eg ee eeesn 20,000 00 
Apphot hall, bualt 188; add. im i896: ..5.75.5.2.-20..- 15,000 00 
Chemical laboratory, built 1871, sonth end add. ’81.. 18,000 00 
Machine shops and foundr ye 1885, so. end add: 87... 15,000 00 
Veterinary laboratory, built 1885 Cpe Reet wits foto 5,000 00 
Horticultural laboratory, TOUTS OS webiste eins 2 Aye om 6,000 O00 
Agricultural laboratory, built 1889, imp. 1897........ 7,900 O00 
Botnicallaporatory DullbS9e masse aes ee ee 10,000 00 
PAC MOLY Se UG US OO sets ceserce Sey eke Se oe ence ee eric 6,000 00 
Greenhouse and stable, built 1873, 1879; rebuilt °92.. ~ 6,000 00 
Greenhouse, experin ent, built 1889................. 1,300 00 
Boiler house and chimney, built 1893-4.............. 4,000 00 
President’s and two frame dwellings, built 1874..... 12,000 00 
Houribnickadwellings: built (S57. cs.) sees se eee 10,000 00 
Two brick dwellings, built 1879 and 1884............ 6,000 OO 
Onettramerdwelline., pullGl88o... 22.0.4... 2s) ee ee 3,900 O00 
Howard terrace dwelling, built 1888................ 13,000 00 
Rarn: house dwelling, built 1869. ..............2..-- 2,000 00 
Herdsman sdwelling, built lSGy oo. ssntcse es aoe 400 00 
Men: barns. prolessors:-NOUSCS!: hn. e es en 2,000 00 
Horticultural barn and shed, built 1868, 1875, 1887... 1,200 00 
Cote parmand sheds budlintS6255.0. 5 .- ee enon aoe 1,500 00 
Shenae eppilt AGGb croton Le noe 1,000 00 
Horse barn, eae TIN tS Gd Pree rears eyo y Steen en eae Rte 1,000 00 
12s) oferta 1 cir in tl rie eye ays etc each cote Cre i NSE ore deca aie te 1,000 00 
Corn parn, WO SS tec gn, ea Ree, hven trae roe eee rs 400 00 
Grain barn, [oye Pa oho ee ae lec ae send oe PU ni coe Mee auto 2 1,600 O00 
Telex stasis acevo beg oot ra hots Cee Perera aneshs e one ies airy ears Alar 200 00 
OGM ATED LOOT we seo cee ania. es) ines eestor. Neco 1,000 00 
TBs aey Oe U ra Rotees Rae ee Ma Je Me een a Nae ae eet Atay, ede 800 OO 
Isjerlolre yy mare es lavovorge) ojaulll race Meee ie ne cinte peer ae Care 500 00 
Observatory a DUlielSSO sou eee eee eee er ee 150 00 
Bath house and fittings, built 1889 ................-- 400 06 
MGEWNOUSCH LO NO teat seer ARS: acs ok eae eaten 100 OO: 
TIS OO Psa ST stews ray tees ead eee ere ae rey 150 00 
Bee house, 1884, ee ied dwelling; 1893............ 700 OO 
Hospital, 1894 ‘ae 8 VEY Ree GEMM Et Bagh ANGE A Taetpy Sree Mn ak PAE 3,000 00 
Pouliny building and yards; 8947532 ico.) jae e 625 OO: 
ID ailing oknera me) oieuU le IRS Eyes arene an homie eeraco acer 899 00 
Waiting room street car terminus, built 1897........ 80 00 
Street car track and fixtures, 600 ft., built 1897...... 360 00 
Lumber shed, mechanical departu.ent .............. 250 OO 
SUL Ope a ee a nee renters See ite eh i eRe Phe ceo ss en ee 210 00 
Comlished so Uilomis OH = cake yy heise os eee chosen 700 OO 
Woman's buildimoy built 1900562 2 seis sae. mache oo 91,000 00 
Hams arn: pul te ho we mmr ae af can seach dn ce mene. 4,000 00 


344,425 00 
fean proce over Cedar river, DUilt 1888. 0052s seeds sone a pe 1,500 00 


Water works and steam works— 
Artesian well and connections, sunk ’87, 343 ft. deep. $1,000 00 


Artesian well and connections, sunk ’99, 345 ft. deep. 700 00 
Fire pump, 1883, $650; tank pump, 1881, $200........ 850 00 
Three hose carts and 4 nozzles, bought 1883-’88-’00.. . 124 00 


2,378 ft. wood pipe, 6 in., laid 1883-87 | 
2,623 ft. wood pipe, 4 in., laid 1883-87 > 


1,531 00 
662 ft. wood pipe, 3 in.,{laid 1883-87 \ 


AEC OL DLOL VG AT Cc. hort,’ dn ue ion eR Ce ea eats Sees Pa fee a $392,895 00 
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Brought TOrwart. oy svac cas soandbis nites os Oe eee $4,205 00 $392,895 00 
Water works and steam works—Continued: 


One thousand feet fire hose....,.............. eae 320 00 
Water tank and heater, built 1888.................. 400 00 
Thirteen fire hydrants in place, built 1883-87........ 400 00 
Valves, fittings and connections, laid 1883-87........ 590 OO 
Four boilers,‘4 ft. x 12 ft., built 1881...5..0.....5.%: 600 00 
Two boilers) £t. = 12 fbn G- SST". so one eae 700 OO 
Toro small pumps, 1884-91 oe oak cite «et tee 200 00 
Underground steam piping, laid 1882............... 2,500 00 
Miscellaneous tools and stock..............2...+...- 235 64 
Ones Water Purimers esas hie wos | acta em remem sete 325 00 
TWO WSUAr IN CtOlE hia neh ons oe eho is cee hoe ieee 20 00 
AVEO CUOL acytte.s ccs ee Site aes Oe a oh ieee 20 00 
Man cSLOAINS DIPS, SOAs. otter ewe Peet niy eae eee 300. 00 
Safety valveon water main. ....... 65.0502. 6 cheese 15 00 
One -pilechammer --x,74..y nt ae eee ew tka eee 10 00 
Six service: boxes, in: place 1893...) i... 7.3.22 50-. 5 8 00 
Six lawn hydrants, in place 1894.................... 25 00 
Riveanch exhaustmeade. 42.0, 4.cscesnee cont ec te ee 10 00 
‘Three fire: hydrants, 1898 ee eee es eee cee 18 00 
1.200 £023 tasiron “water main W89820 eae 160 00 
Steel benching. put in imyl895! a2. ee ee 265 00 
@olleve hall'steam-main; W898. - 2 ees. eae ear 1,500 00 
Ag..Lab.- steam ling, “180% cxicts soaigecint tome nine oe 1,000 00 
i nea) bovler Lebd pum pan cates = ae eke en 135 00 
2 KOKOMO TELEPHONESac cise haces cee ets ere eee ae 28 00 
1 electric line and cons. to Williams Hall tank ..... 3 00 
—_ 13,902 64 
Farm Department— 
GCG tee ete sen the aes ick et rete eee oe eee $215 90 
Gathle wa er eee ee hale One ea ee Sea 3,475 00 
Sheep; /0,Neadivs oy ae -ae Cot ieee ane sea te 1,054 00 
TROTSES Ss yee hese eee ean ee. Tare 700 00 
Sr, Ut 1c ee a eR OD ae 9 Wy ete EL AGO teen Porte AICI 293 00 
Tools, implements, scales, windmills, etc........... 1,687 87 
‘Class rooms, office and farm house equipment...... 2,321 09 
eSperiment Scan). 235). 0 2. 6+ 3 sane oe ee eee ee 1,575 06 
Growin Grops,,CSbimaled nae ttre ech dni eer 1,100 890 
Dairy TOO uy: coset eee Cee a ROS Ober 942 93 
——————___ 13,365 65 
Horticultural Department— 
Atm nS in YAGOl a on eee he One eee oe Ree $185 00 
Penning “tools. sic. S. oe Fs. e se aes ee 13 10 
Teamsa NATNeSs;vClC.pmcr ct se ce ee re ee eee 642 50 
ied y HOO or a ns ee Ppt mene Ye ae eee 411 85 
(Com post and Manuetes sn 5 2S as oe oe te 50 00 
Carpenters? GOOIS 2 Stevan coc Bente aoe a eens 29 45 
T.GeutOO) Bin coca hes meee eh ee er enor 37 50 
ORR C67 50.2 3  ee e ig ee OR eee a eer 124 75 
Glass TOOmMs  2 cette ee eee eee eee nee ener 786 25 
POG) TOOT eel acd Sal neha peer tae eae ie 252 25 
Greenhouse plants ce cen ee se cei eee or aera 2,454 48 
Vegetable arden. . foe: fis dst <b ates 47s pe 45 50 
Laboratory, curnibure, be - s.262 0s) Be peer ae 40 20 
Hxzperiment. Siawon. 2. ees e i epee ee ee 837 25 
Greenhouse: tools =ow fea eat co ce tee crete 273 45 
Wiotk Doom. so thes ASL aE eae eater 7 00 
6,190 53 
Mechanical Department— 
Class room and office equipment...................- $6,528 13 
Machine (SHO Des ec-nc-o Se oe eo eres Pn ae a ee ee 7,954 78 
Woodshop! ence tac coe ee era ree eae ee Gene 2,622 85 
Blacksmith shop and foundry... 0.075030) Secs e 1,831 87 
3 —————__ 18,987 63 


Carried £Onwards 225 3-0 hee ade canes ete eer ae een aL RAG eae $445,291 45 
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ACCOUNTS. 
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Brought forward....... seca le RR EEE Gy er A TON oe ie er $445,291 45 


‘Chemical Department— 


Furniture, apparatus and chemicals............... 


Pxperiment/Statlon.:22.- 02.4.2. a: . 3. 


Botanical Department— 


Ver amiteriie, acy: ess te ss 
Museum 


Mathematical and Engineering Department— 


Sieh wlied Thasin mbes Be oe ns aoe SNe RE 
MelescoperaNdsACCESSOTICS: 72,5. 6555 sce cee ceincte | sete 


Furniture, apparatus, etc 
Office furniture. ....2.... 


Library, exclusive of experiment station liibrary— 


195862 booksiand pamphlets a.)-.4-s909e.>-7----5- 
MEN AA VEN CHOOMDOOKS: sare Sa sac aoe ae teen rdnes re ae 


Portrait and pictures 
Furniture 


Physical Department—Fixtures and apparatus............. 
Veterinary laboratory—Museum furniture and apparatus... 


Zodlogical Department—Furniture and apparatus 


College hall furniture and English department 
Drawing 


Public parlor furniture, $50.80; hospital furniture, $29.20. ... 


President’s office 
Secretary’s office 


Abbot hall—Furniture and fixtures 


Siac board of Aericulbure TOOMISE: «o.com seca wars teen = 


Farmers’ institute. 
Electric light plant, complete 
One dynamo at agricultural laboratory 
PUOVORiISUN OT? Ces 2 ies fk ae Mae 
Bacteriological Department 
Experiment station 

Total 


United States property held in trust— 


Two 3-in rifled guns and equipments 
250 Springfield rifles, complete 


Reloading tools, chests, tarpaulins, ete 


Photographic material...............000..eeeeeeee. 


General Museum—Collections and cases..........0........ 


Armory—Furniture and equipment................ sires : 


Athletic apparatus. eta lode items WM i, em Ee es 


Boer TIO CQUAP MCN 2 6 oi tein ass 3 Saws sancomhicn 


$11,769 54 
1,818 83 


$6,850 
900 75 
3,770 50 


$37,154 
130 
1,020 
1,113 


13,588 37 


33 


4,055 92 


39,417 


41,904 27 
24,942 73 


$580,721 17 


$6,072 10 


20 


STATE BOARD OF AGRICULTURE. 


SUMMARY OF EXPERIMENT STATION INVENTORY. 


Lands donated to the Station— 


80 acres at Grayling, fenced and improved at cost... $1,000 00 
5 acres at South Haven, fenced and improved....... 1,000 OO 
Buildings— 
Experiment T66q arn: “5 16-7 ator uaa a oe ee ae ee ee $800 OO 
Horticultural laboratory, experimeatal rooms....... 1,200 00 
Veterinary laboratory, experimental rooms......... 250 00 
DIRTY APs Sats hehe PERE cam tara een eae Pens 690. 00 
Forcing houses, $1,500.00-$600.00.................... 2,100 00 
BGO GAN es 2 ae duane sioesde abah era dioit See oa tee 100 00 
Solon e Nexo dra mg onelell Cok Navect mete: pats AE Cs aes os athe hed a2 3,000 00 
SSOCU TOOT, trek cos ee rein rante ct tenes era eke carne ehOr 98) OV 
Poultryahouse andeyardSt ney ee to eee ean inet 625 OO 
Dairy room in agricultural laboratory.............. 250 00 
HOLS ALM Gee wipe) Poa meee oth sok PRI tei ee are ee 600 OO 
Coldistorace fruit house: cn ee eee Sr east 1,500 00 
Library and office of secretary— 
1 TOD WOOK eel ike a hot eye oe SSL ee io eee $3,227 60 
Furniture and mailing list in type....:..........+.- 255 00 
Farm Depar‘ment— 
ORI CEL Seto nec, Ae Sate eee ee ees et Ee $333 65 
Mools and implements e-suretee aaceseck ite ie a atte ee dI8 O06 
OUl Gye. fs eae ee eee Bc Nos Rosph ce ees he oe os Ne 290 05 
SLOG Jo a Stas Saeed anne Mee eee ee 108 50 
Herwlizers andcerainss we aae, uve a dae ens ea ae 116 30 
Horticultural Department— 
Office, furniture, implements, ete. ...5............% $637 25 
One teas. He Abe Fo Sard also a te eee ae ae eee 200 00 
Chemical Department— 
Porcelain: hems eae ee eo ee Eee $26 54 
CASE Wail 2c) Se an tioteeie sh ates Sate ea ere ee 96 45 
Hurnihumeancditixsures) ety. pet mete eee ena cacton tiaras 180 10 
Chemicallsst Ate: 2 Ser ca ee ee eee 37 30 
AS Dare DUS. fee ain Sehr tes ctr eee ete t aan ee Berta 1,478 44 
Botanical Department— 
Microscopestand accessories nes nae ee eee $316 88 
Furniture and sundry apparatus...:....0s:.2....... 216 11 
Bacteriological Departmeut— 
Instrument and sundry apparatus................... $1,892 91 
QUEMICH ISS Sac seen ace PA oe ore ea 310 0 


Zoblogical Department— 


IMIGTOSCOpeS; (CASES! CLG. ane kere s eee eee 


$2,000 00 


12,905 00 


2,482 60 


1,353 56 


837 25 


1,815 83. 


532 99 


2,202 91 


706 59 | 


$24,942 73 
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REPORT OF THE PRESIDENT. 


To the Honorable State Board of Agriculture: 


I have the honor to submit herewith my annual report as president of 
the Michigan State Agricultural College for the year ending June 30, 
1900. 

While some of the departments were overcrowded, yet on the whole 
very satisfactory work was done. There was no serious interruption 
during the year. Faculty and students were enthusiastic, and worked 
together with gratifying results. 

The attendance was nearly one hundred more than the preceding year. 
The largest increase was in the Mechanical Department. This was no 
doubt partially due to the adoption in this department of a five-year 
course. There is, however, a strong and increasing demand for instruc- 
tion along mechanical and engineering lines. This feeling is not con- 
fined to the cities. It is a notable fact that during the past year a 
majority of the boys coming from the farm entered one of the mechanical 
engineering courses. If in the future the College should develop more 
rapidly along mechanical than agricultural lines, it will be brought 
about in response to the demand made by the farmers of the State. 
Today the majority of the bright boys of the country are being educated 
in city and village high schools. The courses of study in these schools 
are not such as to keep a boy in sympathy with farm life, and when he 
enters college he naturally selects a line of study and work that will 
prepare him for some other pursuit than that of farming. There are 
also other reasons for the large increase in attendance in the Mechanical 
Department. The bright boy can see that there is likely to be a great 
demand for well trained men in mechanical and electrical engineering. 
Steam and electric power will be utilized to a greater extent in the 
future, and there will be a constant demand for well trained men in 
these lines. 
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The enrollment during the past year was as follows: 


3 nt 
- 3 2 
. ij 2 a 
Summary. a 2 - 
= 3 v L 
2 3 
it) 2 Reg 2 
< al = a 
BORE-OTAOUAERS o\niniic tare crnin s ateie aia canis arate le Ce iclulaje Ove dictoiy cmatitobeters hiremte nie IE CATE T. | ocean eee 7 
UOLEY. Cos oid | PEAS AO iat SOUR SCICR ROD eer SF aati cits MOO Mats na ae nora mek ei, 10Ul Sas 3 25 
RIBAS OE 201: 2 < eis aicin eee stele sum aa alin rs wicwts ape Meaatete co tiie ete inievors x SEER LIOR ie RE CET 36 | 27 9 72 
MRIS OL OB ee iors So mua cite ageie wisceradeladbje'wiatecs Fis euha os tina e eins ioe en Shea esa See ee ee 52 58 27 137 
RASS OE OB sn sain eX care o epee gelato es close Sees, aj ore ttosetavehere Gea Siac eR Leia ra cme RO ee eee 88 | 129 45 262 
PSRIAl KUVGENES kismet ewon rece e are eat ota olan one coe Cin Coe Tee ee ee bee 24 | 6 27 57 
- se | | 
| | 
| | . ig re) 
a S o 
i S A 
ore a) 5 Q 
(=| n 
43 n | ra 
| om | o a o 3S 
=) v o > op 
| oe a i cra ee 
| me | ov S) 4 | oD 
Special short course students.................... (al, = ahr | 26 Ie) 5 (fe nesrort Meu 3. 71 
UC GUNES ess siete vist Haas Seems os21a 2 oh lore ote. a She te peia, Whe arc etere 'olely Maes ina te a EAR talc aye eae | 288 232 111 631 
WEGUCE NAMES: TEP CALE My fare (e oc vax oo 5ic otere,«/\n.esofatehey ny eraze\agyieit over alelersocyera loll masiale toca etcie vei tetell ote SeaTac 4 
BANA COTATI ins co's in ato ete seve. wie Dims 5:5 Suave is SPE Zarol ohe ote fers sacerelsiateraie, btestset eve o Je. ereiccr ton titre Bat PO aioe | EEE eee 627 


Commencement week passed off very pleasantly this year. The Bae- 
calaureate Sermon was delivered in the Armory on the evening of June 
10 to a large audience by the Rey. Nehemiah Boynton, D. D., of Detroit. 

The triennial alumni reunion was held on the 14th. One hundred fifty 
alumni returned to their Alma Mater and seemed to fully enjoy the 
occasion. 

Commencement exercises were held on the 15th in the Armory. An 
address was made by a graduate of each department. The orator of the 
day was the Hon. Booker T. Washington, principal of the Tuskegee 
Normal and Industrial Institute, Alabama. The room was packed and 
the address was much appreciated by everybody. 

The names and addresses of those graduating are as follows: 


Name. Postofiice. County. 
Appleyard. sous Lissa nee eae oe amsin gy 22 ote: ica Se eee Ingham. 
Bale; Charles “W 2, my ects base. RES ea eee ge Wiermomtvallles oe) i eee ee Eaton. 
eWay erri oo ee ee cn hae ae Grand Rapids 2) yes eee Kent. 
ibodounan, Ane train Gin se ee ee Tsitid “<2. Asano oe. ater Turkey. 
Champeriin sHarry Wisse ssn. teen ee Ibansing’ 374 seenigiaso tas are Ingham. 
Cimner Alice Mi wisists cue oo nse ee: Highland 33. Mes 2 ae ee Oakland. 
Clark sHomenibe, mat Meso we ae eee @oldiwaters -. ick eck eens Brauch, 
Hillier (GSorsexB se ieee ee eee ek eee Agricultural College..........Ingham, 
Gunnison, seta his ies. ae een DGWiitty. Beek ee ee ag Clintons 
alton COhagleswele oi. = aise rye eee ey werane Benton Harbor: .......... +... bermen- 
iKmechtel,~ Abraham: a9 tet ose eae Agricultural College..........Ingham. 
Leipprandt, Charles Wesley..............Pigeon........ Sess PEN s thetis Huron. 
Malone; Berthaywis. 2. cctt en aa Soee ee ANSE. oon hs aaeetet Lae ae nee Ingham. 
Risyine: Wilited: Sea: . nad. crear aaa Douglass. Soar eee _... Allegan. 
Parker, Clarectl sc tae tens cM erage gee Grand: Blanes" wea ree Genesee. 
Parks. Wlligamy DL es ee hie ct ees Pypestone:: = Mies ties See Berrien. 


Ranney. Hs) Was scan setae Aare eae Greenville vr. Sat tesco eee Montcalm. 
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Name. Postoftice. County. 
RGD SOM a rrletoOw lsc Wa... mree teas 0 oh Sone vsr ens SAT ST ge) hac ee Sere Ingham. 
peri  aArlOsiel ses. an. oars. «72 - GTANG LOGE. pois ..., Haton. 
(ES Sih BE SG ang ee nee Benton silarborscenn eee errien. 
Mifonnpson,. J OWN R.A Se. eae als 5 ee Grandehiapids-- ew eee ee aeons 
RBG MASON suri an Gr AW = icrgevee er es sho es ANSIN See wees ee cens os ... Ingham. 
Wyailizamisswblarbey iA. oc. cb cee eh seed we os Hoyitvilles as sceencer nee obo. 


The degree of Master of Agriculture was conferred upon William 
Caldwell, of the class of ’76, and the honorary degree of Master of 
Science upon the State Superintendent of Public Instruction, the Hon. 
Jason E. Hammond, of the class of 7&6. 


CHANGES IN FACULTY. 


At the close of last year Prof. Philip B. Woodworth, who had charge 
of the Department of Physics and Mechanical Engineering for twelve 
years, resigned to accept a position in the Lewis Institute, Chicago. 
Mr. W oodw orth had charge of this department from its inception, and 
great credit is due him for its systematic and continuous development. 

Prof. Martin D. Atkins, a graduate of the U. of M., and a teacher of ten 
years of successful experience, was elected to fill this position, and has. 
done very acceptable work during the past year. 

Prof. Harry P. Gladden, who since 1899 had been connected with the 
Horticultural Department, first as assistant in experimental work, and 
later as assistant professor of horticulture, resigned to take effect 
July 1, 1899. Mr. Gladden gave the College very faithful and efficient 
service. 

Prof. U. P. Hedrick, professor of horticulture in the Utah Agricultural 
College, was elected to this position and the class-room work of the 
department placed in his charge. 

Mr. A. L. Westcott, instructor in mechanical engineering, resigned on 
September 6th to accept the professorship of mechanical engineering in 
the University of Montana. Mr. A. W. Moseley was elec “ted to this: 
vacancy, and the position changed to that of assistant professor of me- 
chanical engineering. 

Mr. Gordon H. True, who had very ably filled the position of instructor 
in dairying for five years, resigned to accept a similar position at a much 
higher salary in the University of Arizona. Mr. J. J. Ferguson, a gradu- 
ate of the Guelph Agricultural College, was elected to this position. 

Miss Ellen Rushmore, instructor in domestic science, resigned one 
month after the fall term opened to accept a position in the Long Island 
State Hospital for the Insane. Miss Belle ©. Crowe, who had been a 
teacher in Pratt Institute, Brooklyn, N. Y., was elected to the position. 

vacated by Miss Rushmore. 

On the first of January Mr. Dick J. Crosby, who for nearly seven years: 
had rendered very faithful and valiable service in the English depart- 
ment, resigned to pursue special work in agriculture. This vacancy was: 
filled by the election of Mr. E. Sylvester King, a graduate of the North- 
western University. 

The Department of Physical Culture was created at the beginning of 
last year and Mr. C. O. Bemies placed in charge as director. The w york 
of the new de partment has moved along pleas: intly and bids fair to exer- 
cise a beneficent influence on student life at the College in the future. 
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IMPROVEMENTS. 


The improvements at the College during the past year have been 
many. 

Three buildings are now in course of construction and will be ready 
for occupancy duri ing the next school year. 

The Women’s B uilding will cost, when completed with the furnish- 
ings, $95,000. It is well constructed of hydraulic re-pressed brick and 
red sandstone, and has hard wood floors, red oak trimmings, and hard 
plaster throughout. The heating, plumbing and lighting are of modern 
design and of first-class quality of material. 

In this building are the offices and private rooms of the dean and of 
the various women instructors; a suite of four pleasant rooms for the 
Department of Domestic: Art; a Hoghen laboratory, with adjacent din- 
ing room, for classes in cooking; a large recitation room; pleasant par- 
lors ; a large dining room, aie and serving room on third floor; a 
two-story gymnasium; music rooms; waiting and reception rooms, toilet 
and bath rooms; large, well ventilated living rooms for 120 young 
women. 

The Dairy Building is a well constructed brick structure of 64 by 70 
feet, two stories high, with basement. In the basement are the store 
rooms, cold storage, cheese curing room, lockers and wash rooms for 
students. On the first floor will be found the home dairy room, butter 
room, cheese room, wash room, and testing room, The second floor is 
given up to class rooms, offices and laboratories. The cost of this build- 
ing was $15,000. 

The barn was constructed after the model furnished by Mr. Shawver 
of Bellefontaine, Ohio. It is a two-story barn, 44 by 72 feet, with a wing 
4() by 76 feet. 

The Pere Marquette Railroad built a track from Trowbridge to the 
College, a distance of about one and three-fourths miles. The expense 
to the College was one thousand dollars. This is a very important im- 
provement. The coal for the year, which amounts to nearly three thou- 
sand tons, as well as the material for the new buildings, was brought 
direct to the College Campus. It has also proved very valuable in 
enabling the different railroads to run their excursion trains to the Col- 
lege without having to depend upon street car service. 
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Class Entering September, 1899, 


Male. Female. Total. 
RARnIS ST GME IVS Son cee pgoodnec cores apdcoRncnn devode seo Ug ope puEsodcaaDoe 229 64 293 
ENOTES) BUSEn o shocohorsdgceayoued.countoeduL Ane cnpeoeriGadcoEaouEcses oa. 19-8 mo. 2OU-SAMLON, ts wrersvelete clare’ 
AMER DES acoacodongbeo cpenn su saodungosd boboandaDO{aADSoDecoGooTGosocdr 19 (Te N emoccnoouane 
SCHOOLS PREVIOUSLY ATTENDED: 
TIGA INCOM op moon ddogmocon hace oo uc oDdGD on Homa KaOnopmacaD taco urne 169 31 200 
IDES Ae eaiode BooGe ade One deler Aas DERG nn echoed. OO eGa EE Ancor nACr Serie 37 18 55 
COLIEES coos, eriddode sbendis sadimoceone dosoousAnobboddgagcoddooodAAGe sono 15 6 21 
LETTE opdbs ep op gdb con don DCOnge each tO Ge sae on cbr a OO Re Bore acces rec aeen 5 2 if 
Tiqaikt Inng inet Ry aicollaeacn onnane ooh b cumuinnoDEn Soon one teopopn cdc 4 4 8 
INO GAW EM. 6 sgangcodae ce er dace Sg ate oa rgomS OBE BU SHduoboeTonuEeHeEEnao il lpaaaonenein ce i 
ENTERED FRESHMAN CLASS ON: 
Inlet stolnevell Climate oe cokeS enocdanceesae cocsaBonoes ascdcagsnoon Ren 78 21 99 
HERON ETASIGOL MICA LE a cicr asks nies amie seis we sin cimeimieleiclslaxsisieee ele iclereicleve «civ ese 13 10 23 
Standings from other colleges.......... Cbaohucounnesprequetdoeaouaec 12 1 3 
HSS AIDEN ONS Gus ong a soe eom Aeatehoo Gao obra JOH Ge nom baka tkses 6 Sommer 58 5 58 
JG yn oie, BODES EOE E READ OO ER OR nRE ee OCD DEAE TECH RC ana EE ae taer 42 10 52 
Beeld al ferme CITE Sanco cnococ esos. dodo Epododagodcomeoepudcoodaee 17 10 27 
Support WHILE HERE: 
IPE hode.cogmagon ooleun d OmnOn Manon GED hao aninae nod senito On Cina ORI cae 135 36 17 
Sear Sele enccs ce. jessica ae ome giar cov vnen 6 hoe ae nv ellen aca eee aes 62 14 76 
Thu vere Gilets at oa op oc oDEsOr Toomer otecd OBER Ate ro IeE cece COO 14 1 15 
WD NEE. + scouboond boom bos THe Dood DDD dD arcodnooSasmoonodeo pmecoonEA se 14 9 23 
INO PION. oeoeooosbrdoupe oon oo pooocdboobousmoodustobosuDmoDagudsad 5 1 6 
OCCUPATION OF FATHER: 
DETIGT ooces bho ao URee art pone Gees oencd dopbic ou 5bcd aon dandbaceasiooac ane 91 29 120 
IO GING In Boe ecto on ahte GONG OUe RS omeoeEnD ogee OCOr GooStenotn Tomoe Bmetaue fF een SomtiCoT 1 
PRSEUVST CULT on chete ela aretatalerctoreteYe BE oe cane EROS Tomb He So ocntoructar ocinece 3 1 4 
NIGTOE AIG: BO Beene can RAO Gr Sen GOn BAR CAbe Nan St.cnc SaOeC RBA Gene ance 14 4 18 
ILE-AVANGIES 5 sbrtogh tiie Hae EO SH one So os oodscoe on paEUnen pido. danas daeogran Oy | leaps Ace 5 
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Further information concerning the College may be found in the: 
various department reports in the following pages. 
Respectfully submitted, 
J. L. SNYDER, 
President. 
AGRICULTURAL COLLEGE, MICH., 


June 30, 1900. 
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REPORT OF THE DEPARTMENT OF PRACTICAL AGRICULTURE. 


To the President: 

Sirn—-I have the honor to submit the following report of the Depart- 
ment of Practical Agriculture for the year ending June 30, 1900: 

The undersigned assumed the duties of Professor of Agriculture and 
Superintendent of the College Farm at the opening of the year. 

As head of the Department of Practical Agriculture our duties have 
been varied. So far as instruction to the students is concerned we have 
devoted our attention to giving instruction in animal husbandry as here- 
tofore. 

In our stock judging classes at the barns, owing to the large number 

of students reporting to us for this work, it was necessary to call upon 
one of our instructors, Mr. Ferguson, to aid in this work. Ve are 
pleased to report that Mr. Ferguson’s work in this capacity was satisfac- 
tory, his previous training and natural bent making him well quaiified 
for the work. 

Through the generosity and, we believe, wisdom of the Board of 
Agric ulture, the position of assistant professor of agriculture was. 
created. 

Professor J. A. Jeffery, assistant professor of soil physics in the Uni- 
versity of Wisconsin, was secured for this place, and we do not hesitate 
to say that his work has been faithful and efficient. Professor Jeffery 
has devoted his time to class-room and laboratory work with soils, 
crops, and farm machinery. 

Mr. Gordon H. True, who had pease connected with the department as 
instructor in dairying for five years, resigned to take charge of the work 
in animal husbandry in- the U iivbeeiie of Arizona. The .place left 
vacant by his resignation was filled by the appointment of Mr. J. J. 
Ferguson of Smith’s Falls, Ont. In all his work Mr. Ferguson has 
shown a thorough familiarity with the various phases of dairy “work, and 
his suggestions concerning the plans of the new dairy building have been 
especially timely. 

Mr. Charles Alvord, foreman of the College Farm, resigned in Sep- 
tember to accept the position of assistant professor of agriculture in the 
State of Texas 

Mr. E. R. Blair was elected to fill the vacancy made by the resignation 
of My. Alvord. 

It will not be difficult for you to understand that an entire change of 
employes in this department has made it impossible to execute every 
phase of our work in the best possible manner. The coming year, with 
our staff familiar with the details of the work, more efficient work will 
be rendered. 

It is our constant purpose to teach in class room, laboratory and field 
those things which will be most helpful to our young men when they 
return to the farm. 

We need to increase the amount of dairy work which is given to our 
regular students. There are other phases of agricultural instruction 
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which should be introduced, but as the course now stands it is impos- 
sible. Agricultural instruction is in a transitional stage, and we should 
plan not only to keep pace, but also to set the pace of rapid advancement 
and growth along these lines. 

We are striving to make the best possible use of the time allotted to 
this department. It would be desirable if our agricultural students 
could enter the regular course better prepared, so that more time during 
the four years could be devoted to technical agriculture and less time to 
mathematics and English. 

As a member of the State Board of Agriculture, you are already 
acquis iinted with the fact that the board authori ized the sale of the evade 
dairy herd, and appropriated the money from such sale for the purchase 
of specimen sheep. 

Considerable time has been spent in the planning of our new dairy 
barn and our new dairy building, which are now both well under way. 
These two buildings w ill add materi ially to the equipment of this depart- 
ment. 

Throfigh the courtesy of the library committee we have been able to 
place several new agricultural books in the general library, and add 
some valuable agricultural journals to our periodic al list. 

To our equipment for the teaching of soil physics we have added the 
following valuable pieces of apparatus: Whitney’s Electrical Bridge, 
for determining soluble salts in soils; three sets of soil tubes for the 
study of moisture losses in soil, with different mulchings and cultiva- 
tions; a complete outfit for determining soil moisture; Tortion balance 
and Jackson grade level. 

We have also prepared an exhibit of soils of various sizes, and typical 
soils of districts famous for producing special crops. 

It is our aim to make the farm, the barns, the stock, and in fact all of 
the equipment of the Department of Practical Agriculture an object les- 
son for students and farmers of Michigan, as well as furnishing nature’s 
laboratory for the study of practical agriculture. 


Respectfully submitted, 
HERBERT W. MUMFORD. 


Professor y Agriculture and Superintendent of College Farm. 


AGRICULTURAL COLLEGE, MICH., 
June 30, 1900. 
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REPORT OF THE DEPARTMENT OF HORTICULTURE AND LAND.- 
SCAPE GARDENING. 


To the President: 

Sir—I submit herewith the report of this department for the past 
year: 

The first change in the organization of the department took place 
soon after the beginning of the year, when U. P. Hedrick, ’93, was made. 
assistant professor of horticulture. 


CLASS ROOM AND LABORATORY WORK. 


During the fall an- office in the second story of the Horticultural 
Laboratory was fitted up for Professor Hedrick, who entered upon his 
duties with the opening of the College year, Prof. H. P. Gladden having 
resigned July 1. 

The class-room instruction and much of the laboratory work has been 
under his charge, and the following is his report: 

“During the fall term instruction in pomology was given to forty 
eight students, mostly agricultural juniors, for fourteen weeks, and in 
pomology and floriculture, one-half term each, to fifteen juniors in the 
women’s course. The subjects were taught by lectures, supplemented 
in the afternoon of every other day by a study of the different species 
and varieties of fruits, for the young men, and by work with plants 
once or twice a week by the young women, during the time floriculture 
was being taught. 

“At the close of the fall term the members of the junior class in the 
agricultural course elect work in either agriculture or horticulture, to 
be carried through the remaining terms. 

“This year one-half of the class, eighteca in all, elected horticulture. 
For the first of these elective studies a course in floriculture and winter 
vegetable. gardening was offered in the winter term. A series of lec- 
tures was given, supplemented by training in the greenhouse, and hy 
reading in various reference books. 

“In the greenhouse each student was given a certain crop to grow, 
to experiment with, and to thoroughly inform himself upon. 

“In the spring term the topic of ‘spraying’ was considered, two days 
per week being spent, with Lodeman’s ‘Spraying of Plants’ as a text- 
book, while Mr. R. H. Pettit of the Entomological Department took the 
class for three days per week, giving them a series of lectures on 
‘Insects Injurious to Horticultural Crops” As far as possible, students 
in this class were, for their required labor, given charge of the spraying 
operations in the gardens and grounds. 

“A class of thirty-three juniors met three days per week during the 
spring term for lectures in landscape gardening. <A few field days were 
given in order to afford a better idea of the landscape effects on the 
campus. 

“Thirty-seven sophomores in the agricultural course and eighteen in 
the women’s course were given instruction in plant propagation and 
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vegetable gardening, as a half-term study during the spring. The sub- 
ject was presented by lectures in the class-room, coincident with which 
training along the same line was given the young men in the afternoon. 

“Two students in the class of 1900 wrote theses on work done in this 
department, and fourteen of the next graduating class have elected to 
do their thesis work along various lines in horticulture. These stu- 
dents should receive closer personal supervision than it will be possible 
for the present teaching force of the department to give them. 

“In summing up, the writer has conducted four classes in full-term 
studies, and two in half term studies, besides the regular laboratory 
work each afternoon, and has had charge of the work for two theses—in 
all 189 students in the class work of the department. During the com- 
ing year there will be three additional classes. 

“Special attention is called to the importance of the afternoon labor, 
in its connection with the teaching. The classes should be divided into 
sections small enough to permit of close personal attention by expert 
instructors.” 

The importance of providing a larger teaching force, as urged by Prof. 
Hedrick, should not be overlooked. During the past year it became 
necessary to have additional assistance and Mr. D. W. Trine, “92, took 
charge of the grafting and a part of the work in pruning for six weeks 
in the spring term. Next year the classes will be larger and the elective 
senior work will add fully fifty per cent to what has been done the past 
vear. 

In addition to the laboratory work outlined above, the students have, 
during the fall and spring terms, performed on two or three afternoons 
each week such work as was in season. In the autumn, the work was 
for the most part done at the greenhouse, and consisted of making cut- 
tings, potting and repotting plants and other routine greenhouse work, 
although others were engaged in the orchards and vegetable gardens, 
or on the grounds. 

In the spring term, five afternoons were spent in practice work in 
grafting and about the same time in pruning the different kinds of fruit 
trees, bushes and ornamental shrubs. Each student was also given 
practical training in planting trees and other fruit plants, as well as in 
the making of borders and flower beds. 


SPECIAL COURSES. 


During the winter, special six weeks’ courses were given in fruit cul- 
ture and in commercial floriculture and winter vegetable gardening. 

The work was conducted along similar lines to that given the regu- 
lar students. In addition to the practical work and the lectures in the 
above topics, lectures and laboratory work in botany and entomology 
were given, Prof. Wheeler having charge of the former, while Mr. Pettit 
took the class in entomology. Prof. U. P. Hedrick also gave a number 
of lectures upon the chemistry of the soil, plants and fertilizers. 


THE GROUNDS. 


As in previous years, a large part of the work of the department, 
aside from the time spent with the students, has been devoted to caring 
for and improving the grounds, and, as has been customary, the en- 
deavor has been to take some portion of the grounds and make such 
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improvements there as time and the conditions warrant. Last summer 
the work upon the “Water Garden,” begun in 1898, was completed, and 
in the fall the north portion of the grounds received attention. Some 
years ago considerable time was given to improving the “Gravel Road,” 
so called, along the north side of the campus, in order to lessen the driv- 
ing through the grounds, which was so common, by farmers going to and 
from Lansing, Ww vhen the College drives were better than the highway. 
As the road was becoming considerably worn, it was again oraded and 
graveled, from the east side of the apple orchard to the “White E!¢- 
phant” at the Trowbridge corner, the distance being one mile. The 
worst portion of the road was north of the Arboretum, near where the 
north drive enters the grounds. At this point the roadbed was lower 
than the surrounding land and it was noted for mud in wet seasons and_ 
for its dust when the weather was dry. 

To remedy this, a tile drain was laid in the gutters on either side 
and connections made that would carry off the water. A grade was 
then established from twelve to eighteen inches above the original grade, 
and by means of a wheel scraper it was rapidly brought up to this level 
with soil taken from the roadw ay on either side of the hollow. 

As this offered an excellent opportunity for testing different methods 
of improving roads under adverse conditions, it was determined to test 
various road materials. About 800 feet of roadway were selected for 
the experiment, and of this 320 feet was located in the hollow where 
the mud had been deepest and where the fill had been greatest. This 
was divided into four sections of eighty feet each, and the following 
materials were selected: 1. Clay covered with gravel, the under soil 
being a sandy loam; 2. Sons Stones, taken from a neighboring field, 
covered with clay and gravel; 3. field stone, covered with “four inches of 
broken stone; 4. broken risa 

The roadway as laid out was twenty feet wide from shoulder to 
‘shoulder, and in the center a space twelve feet wide was prepared for 
the materials mentioned above. Clay and gravel were placed along the 
sides so as to form shoulders six inches high, after giving the roadbed 
a crown of three inches and covering it with two ine hes of eravel. This, 
as well as the shoulders, was thoroughly rolled, and the road materials 
were then put in place. The clay and broken stone were spread in two- 
inch layers, each of which was well rolled. 

In placing the cobble stones, the larger ones, many of which were 
flat, were placed at the bottom, and smaller ones were fitted between 
them. In section No. 2, a second layer of small stones was spread over 
this, making about eight inches of stone; while in section No. 3 about 
four inches of broken stone formed the top layer. The broken stone 
used here and in section No. 4 was a limestone, and rather soft for the 
purpose, but it was the best that could be readily procured. Section 
No. 4 was constructed of six inches of broken stone upon a firm, sandy 
loam bottom. Other sections were then added, the materials being clay 
upon sand, sand upon clay, and hard coal ashes and soft coal cinders 
upon both sand and clay. 

Although the work was done during November and December, the 
sections came through the winter with little injury, although subjected 
to a very heavy traffic. The sections upon which clay was used became 
rather soft in muddy weather and the clay was carried upon the wheels 


. 


Co 
bo 


STATE BOARD OF AGRICULTURE. - 


of the wagons and distributed upon the stone sections so that they had am 
inch or so of soft mud upon them during muddy times. Sections 2 and 
4 showed little or no effect of the heavy teaming, but on section 3 the 
heayy teams had formed ruts about two inches ‘de ep for a few feet at 
the east end, owing to the settling of the stone into the wet soil be- 
neath, but at no place had the wheels broken through, and a light top- 
dressing of broken stone put it into good condition again. 

The condition of the different sections will be noted and reports made 
from time to time. 

; THE CAMPUS. 


The bringing of the street cars upon the grounds opened up a portion 
of the campus that had previously been little used, and last spring 
arrangements were made to decorate it with trees and shrubbery. Bor- 
ders were prepared upon both sides of the car track, as well as bordering 
the carriage drive and foot path, from the street car station to the 
entrance at the northeast corner of the Arboretum, and also along the 
north side of the deer park. 

About one thousand shrubs, one hundred shade trees and seventy-five: 
evergreens, besides a large number of herbaceous perennials and an- 
nuals were used. Nearly all were grown in the College nursery and 
greenhouse by the students, and the greater part of the w vork of planting 
and caring for the borders was done by them. 

The water garden started last year was a mass of flowers throughout - 
the summer and the shrubbery and herbaceous perennials planted on 
the borders made a very satisfactory growth, showing little effect of 
the dry weather, although most of the ‘other shrubbery, as well as the 
lawns and flower beds, ‘suffered severely. 

If the drives and lawns are to be kept in a satisfactory condition, some 
provision should be made for sprinkling them. This will require the 
expenditure of about $250 for a street sprinkler and an equal amount for 
hose, sprinklers, hydrants and water pipe. The expense of sprinkling 
the drives would probably vary from $150 to $300, according to the dis- 
tribution of the rainfall, and the cost of watering the lawns would be 
about the same. 

The two elk, three deer and three Angora goats belonging to the de- 
partment are in a satisfactory condition and are quite an attraction 
with visitors. The addition of buffalo, antelope and other forms is: 
suggested. 

ORCHARDS AND GARDENS. 


The severe wind and rain storm on June 7 broke many branches from 


-the shade trees, but only three or four were so injured that removal 


was necessary. In the orchards the dam age was much more serious,. 
and many of the large apple and cherry trees were broken down, while. 
about fifty of the smaller ones were torn out by the roots. 

The large pear trees and the old apple orchard gaye good crops last 
year, and promise well the present season. 

The trees were all thoroughly pruned in the spring and the trunks 
were scrubbed with a paste made of four parts of ashes, one of lime, 
and sufficient dry earth to relieve the color of the lime. This has given 


DEPARTMENT REPORTS. 33 


the bark on the trunks and larger branches a smooth and glossy appear- 
ance. 

The orchards are plowed in the spring and cultivated with spring- 
tooth harrow or weeder, every week until August, when some cover 
crop is sown, oats or crimson clover being generally employed. 

Careful attention was also given to the spraying of the trees, and in 
addition to an application of copper sulphate before the buds opened, 
Bordeaux mixture and a white arsenic have been used every three weeks 
since the blossoms dropped, and another application will be made to 
the winter apples about the middle of July. 

The vegetable garden has given good returns, as, besides affording 
practice work to the students in growing and marketing the various 
crops, it furnished a supply of vegetables for most of the boarding 
clubs and members of the faculty. Practically all were sold upon the 
grounds, except some of the early cabbages, tomatoes and lettuce from 
the greenhouse. 

THE GREENHOUSES. 


The greenhouses have remained under the charge of Mr. Thos. Gun- 
son. Few changes have been made, except that the flow pipes to the 
heating coils, which were originally located beneath the benches to get 
them out of sight, have been placed overhead. This has resulted in a 
better circulation, and in the palm house, where the pipes are now 
located just below the plates, it has entirely prevented the breaking of 
the glass in the lower row, by the forming of ice at the eaves, which 
has been quite troublesome in former years. 

The plants in the main house have become so large that it has been 
found necessary to cut them back. In order that the College may grow 
palms and other tall plants in a satisfactory manner, a large palm house 
is needed. Otherwise the houses serve their purpose well, and besides 
furnishing opportunities for practice work to the students, they supply 
bedding plants for the grounds, plants and flowers for decorative pur- 
poses for society and other functions, and means of illustration for the 
classes in horticulture and botany. 


SOCIETIES AND FAIRS. 


During the year I have attended two meetings of the State Horticul- 
tural Society and two of the American Park and Out Door Art Asso~ 
ciation at Detroit and Chicago. I also was present at the 1899 session 
of the Society of American Florists, and of the American Pomological 
Society at Philadelphia. For the latter society I have had charge, as: 
general chairman, of the preparation of the Report of the General Fruit 
Committee. I have also visited the leading fruit growing centers of the 
State, and addressed a number of local horticultural societies. At the 
State Fair and at the Eaton County Fair at Charlotte, I acted as judge 
in the departments of fruits and vegetables. At the “Round-up” Institute 
at Ann Arbor I spoke on “The Spraying of Orchards,” and reported 
the proceedings for the M. A. C. Record, of whose editorial board I have 
acted as a member since January. 


ROUTINE WORK. 


Until today, Mr. C. A. Wood has been in charge of the work in the 
gardens and grounds. He has been very faithful in the performance 
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of his duties and has handled the teams and men in a very satisfactory 
manner. Owing to the small force available for supervising the after- 
noon work of the students, it has been necessary to utilize him for this 
purpose during much of the year, and as the position of foreman has now 
been abolished, it will make the task of conducting the student labor 
all the more difficult. 

In addition to performing the regular work upon the gardens, grounds 
and orchards, the teams were employed for several weeks during the 
fall in making a road to the railroad station at Trowbridge, the former 
road having been utilized for the College spur track, and in making the 
drives upon Oakwood addition. 

A large amount of work, also, was done in excavating for the new 
Women’s Building, and in hauling brick, lumber, lime and broken stone 
for the contractor. The hauling of wood, coal and furniture, and dray- 
age for the different departments, has taken no little time, while the 
filling of the ice house and the making of paths in the winter, and the 
delivering of ice in the summer, also fall to this department. 


' Ly. Rs EA 
Professor of Horticulture and Landscape Gardening 
and Superintendent of Horticultural Department. 


AGRICULTURAL COLLEGE, MICH., 
June 30, 1900. 


DEPARTMENT OF CHEMISTRY. 


President J. L. Snyder: 


Sirn—We herewith submit the report of the Chemical Department for 
the College year closing. June 30, 1900: 

The year has been full of work, both in the class room and in the 
laboratory; the classes have been large, and the interest of the stu- 
dents has been unflagging; the perplexing condition has been to find 
table room in the laboratory for all who wanted to take work in chemi- 
cal manipulation and making chemical investigations. The classes are 
now so large that many of them must be divided into sections in order 
to find space for work in the laboratory. With the large prospective 
increase in numbers of students in the higher classes, the question of 
room for the workers in chemistry becomes one of anxiety. When this 
laboratory was built in 1871 it was supposed to be ample for any future 
increase. But the normal cry of growth and expansion is now heard— 
“the place is too strait for me; give place to me that I may dwell.” 
The laboratory space that was for a time surrendered to the Physical 
Department will soon be required for the use of our growing classes. 
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INSTRUCTION IN CLASSES. 


During the year instruction has been given in elementary chemistry 
to the students in the sophomore class in the agricultural course and to 
the students of the same class in the women’s course, for one term. 
The instruction in both classes included five lectures a week and two 
hours of laboratory work. 

The same students in these two courses devoted one term (two hours 
a day) to analytical chemistry, and the following term to organic chem- 
istry, with laboratory practice. 

In the mechanical course, the students spent six hours a week in 
mineralogy, or the special study of the metals as related to mechanics. 

During the winter term a course of lectures was given to the junior 
agriculturals on agricultural chemistry. 

In the spring term a course of lectures on meteorology was given to 
the senior agriculturals who elected that study. 

The following scheme of number of students, hours of class work and 
studies, will give at a glance the work of the department: 


Fall term. Students. Hours per week. 
Greraveticry IGA nea Sat) nen gaa Betas Soe cea Blom Shoes es oMLeIe eee Ole Seams Ee 93 7 
Organic ST are Se eae oct Re ON RTE ee ie 40 8 

133 3 15 

Winter term. Students. Hours per week. 
RECN Pie MOMENT Y tana Ae a esting, eyes en ae es tee 69 fi 
eRTERE ETB chee: ks soar eee esa Cade. bial Pa rai ac, MOMs 36 5 
Analytical Cpe ER. a ape MORAY area As UNE Pee aE oe et 65 10 

- 180 22 

Spring term. Students. Hours per week. 
VIII OS yas. Coe Ayes ot ose aes Sees, Set er Paes nce ae Sait hess 44 6 
VEC TE OTIS LO Diy Mat atk ts ers Ser Nicos a ea ite AE Ek EAE eee ay ae 10 5 

54 11 
SUL STC CUS este Ue ae corer eye eee Toe a wee a TO Es 10 (8 weeks) 36 


In addition to the regular class studies, some students devoted special 
attention to other lines of chemical study and work, e. g., assaying of 
precious metals, analysis of coals, fertilizers, ete. 


SUGAR BEETS. 


The College for years has taken a lively interest in the sugar beet 
industry. In the winter and spring of 1899 the Chemical Department 
organized a class in beet-sugar technology, giving instruction in the 
analysis of sugar beets and determining its leading constituents, and 
affording the practical working of apparatus for rapid determination 
of the questions involved in the manufacturing of beet sugar. Such 
good results were reached in this course that four of the class. (A. N. 
Clark, H. S. Reed, W. S. Watling and F. E. West) found ready em- 
ployment in as many factories in this State. 

At a corresponding date this year a class of ten presented themselves 
for instruction in the sugar beet course, spending six hours a day in 
analysis of the sugar beet with the most approved machinery and ap- 
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paratus of latest pattern and used in the best factories. Many came 
from a distance; all worked with enthusiasm, and expressed themselves 
as greatly pleased and benefited by their course in the beet sugar class. 

In this instruction of the class in sugar beets valuable assistance was 
afforded by Mr. A. N. Clark, and we take pleasure in acknowledging his 
timely aid. 

It is a gratification to know that not only can the College promote a 
great industry in our State, but can furnish a portion of the scientific 
equipment to carry it on. 

The department has also received valuable help from Miss T. A. Bris- 
tol, B. S., and from the following students: C. H. Hilton, H. 8. Reed 
and L. G. Michael. 


THE VALUATION OF CATTLE FOODS. 


The large consumption of by-products of mills and factories to re- 
inforce the fodders of the farm in stock feeding, makes it desirable to 
determine the real value of these commercial products. In some states 
this is systematically done, the composition is branded upon every pack- 
age offered for sale, and the stockman has some assurance of the value 
of the material he buys. 

It is a maxim in finance that the cheaper metal passing as currency 
will supplant the dearer metal. This law is not confined to coined 
metals. Wherever a cheap material may be successfully substituted for 
a more valuable one, the cheap material will drive out the more costly, 
unless the cheat is exposed in some convincing way. It was so in the 
fertilizer trade in Michigan prior to 1885. Fertilizers of little or no 
value, under a variety of catch names, were poured in upon us from 
surrounding states. When the fertilizer law of 1885 was enacted and 
enforced, the spurious materials soon disappeared from our markets 
and good fertilizers took their place. 

A similar condition has arisen in regard to cattle foods, which have 
become commercial articles. Formerly they consisted mainly of wheat 
bran, “ground feed” (corn and oats), and oil meal. A large number of 
other products are now upon the market, of widely varying value. Many 
have been sent to this laboratory for analysis. Two classes of these 
“feed stuffs” are here quoted to show their comparative feeding value, 
as determined by analysis, without any corresponding variation in the 
price. The value is measured by the quantity of crude protein (nitro- 
genous food material) they contain. 

President T. F. Marston sent two kinds of buckwheat bran for analy- 
sis, which had the following amount of the most valuable food materia]: 

Coarse buckwheat bran had 24.80 per cent of crude protein. 

Fine buckwhat bran had 34.06 per cent of crude protein. 

Both kinds bore the same price, while the fine bran had nearly one- 
third more value. 

Specimens of ground oat hulls, found in the open market, and closely 
resembling each other in appearance, gave the following results: 

Ground “oat hulls from Iowa had 6.61 per cent crude protein. 

Ground oat hulls from Detroit had 15.58 per cent crude protein. 

Both sold at the same price, though one had more than twice the 
feeding value of the other. 

These are only a few samples out of many “found in the market, and 
suggest the need of a law for the analysis, license and branding of com- 
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mercial cattle foods, for the protection of stock feeders as well as honest 
dealers, the same as in commercial fertilizers. It is not proposed to 
set up a standard for any feeding stuff, but to let each manufacturer 
make his own standard, and then require him to keep his commercial 
goods up to that standard. 


THESIS WORK. 


Students who elect chemical lines of work for graduating thesis re- 
quire assistance and direction for courses in chemical laboratory, to 
enable them to make original investigations. Work of value is thus 
secured. Thus C. H. Hilton made a determination of the amount and 
state of combination of sulphur in the mineral coals of our State; C. 
H. Parker the sugar content and mineral matter in the crowns and 
bodies of sugar beets, with determination of mare by several methods; 
F. E. West, the solids, ash elements (and quantitative analysis) and 
sugar in leaves, crown and body of sugar beets; Miss Irma Thompson, 
the nature, composition and action of the commercial “preservalines” 
found in the market and offered to the trade. 

These subjects are of public interest and have utility commanding 
attention, something of value beyond that of a well-written essay. 


OUTSIDE WORK. 


By direction of the Board of Agriculture, I went to San Francisco, 
Cal., to represent the College in the joint meeting of the Agricultural 
Colleges and Experiment Stations on July 5 to 7, 1899. The meeting 
was one of great interest and profit, and it was a gratification to hear 
“the Michigan College” so often referred to as a model of its class. 

By invitation of the United States Industrial Commission I appeared 
before that body in Washington, D. C., on May 14, 1900, to give evidence 
in regard to the beet sugar industry in Michigan, as one of the industries 
of national importance in the estimation of the Commission. Once more 
IT found Michigan quoted as the typical State for this great industry. 

Respectfully submitted, 
R. C. KEDZIE, 
Professor of Chemistry. 
F. S. KEDZIE, 
Adjunct Professor of Chemistry. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1900. 
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REPORT OF THE MECHANICAL DEPARTMENT. 


To the President: 

Str—lI have the honor of submitting the following report of the work 
done in the Mechanical Department during the year ending June 30, 
1900: 

The work in the class rooms, drawing rooms, etc., has been conducted 
as follows: 


* FALL TERM. 


Seniors.—Thermodynamics, Graphical Statics of Mechanism and Ele- 
mentary Kinematics by Prof. Weil. Experimental Laboratory and 
Steam Engine Design by Mr. Smith. Shop Practice by Mr. Leonard. 

Juniors.—Machine Design by Mr. Smith. Metallurgy by Prof. Weil. 
Shop Practice by Mr. Leonard and Mr. Theadore. 

Sophomores.—Shop Methods by Mr. Leonard. Shop Practice by 
Messrs. Leonard, Theadore and Baker. 

Freshmen.—Shop practice by Mr. Bradford and Mr. Baker. 


WINTER TERM. 


Seniors—Advanced Kinematics by Prof. Weil. Steam Engineering 
Laboratory by Mr. Smith. Advanced Machine Design by Mr. Leonard. 

Juniors.—Machine Design, Steam Engine Design, and Valve Gears by 
Prof. Moseley. Boilers by Prof. Weil. Shop Practice by Mr. Leonard. 

Sophomores.—Elements of Machine Design by Mr. Smith. Shop Prac- 
tice by Messrs. Leonard, Theadore and Baker. 

Freshmen.—Shop Practice by Mr. Bradford and Mr. Baker. 


SPRING TERM. 


Seniors.—Engineering Practice and Thesis Work by Prof. Weil. Orig- 
inal Design by Prof. Moseley. 

Juniors.—Strength of Materials and Testing Materials of Engineering 
by Prof. Moseley. Shop Practice by Mr. Leonard. 

Sophomores.—Elements of Machine Design and Elements of Steam En- 
gine by Mr. Smith. Shop Practice by Messrs. Leonard, Theadore and 
Baker. 

Freshmen.—Shop Practice by Messrs. Bradford, Baker’and Newman. 


At the beginning of the College year Mr. A. L. Westcott resigned his 
position as senior instructor in this department to accept the position of 
professor of mechanical engineering at the University of Montana. Mr. 
Westcott’s promotion is indicative of his ability and the character of his 
work. 

After Prof. Westcott withdrew from the department no addition was 
made to our teaching force until January 1, 1900, when Mr. A. W. Mose- 
ley was elected assistant professor of mechanical engineering. Mr. 
Moseley is a man of experience in engineering, both in practice and 
teaching,—the latter experience having been gained as assistant and 
instructor at the Massachusetts Institute of Technology. 
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Notwithstanding the very large attendance in this department during 
the past year, and the necessity experienced of carrying on the work, 
for a considerable period, with less than the usual number of in- 
structors, it was still found possible to complete a fair amount of appar- 
atus in our shops during the year; a list and descriptions of the ap- 
paratus may be found in our inventory. Among the more important 
apparatus finished this year may be mentioned a ten-inch wood lathe and 
a fifteen-inch shaper. 

As usual, considerable work has been done in the shops during the 
year in the way of repairs. 

Our request a year ago for more machine tools has been responded 
to in a manner that is very gratifying to this department, and, at the 
present time, arrangements are being made for the addition of three 
lathes and a planer to our machine shop equipment. 

The number of students taking work in this department has greatly 
increased of late years and our laboratory is crowded. It is necessary 
—in the opinion of the writer—that some provision be made for secur- 
ing more floor space for the use of this department; an additional build- 
ing at this College could be profitably utilized for engineering and 
drawing-room work. 

During the past twelve months the writer has carried on considerable 
work for the College as consulting engineer in connection with heating 
plans, ete. 

We would record here that this year we entered the first class in the 
“Rive-Year Mechanical Course.” 

Respectfully submitted, 
CHAS. L. WEIL, 


Professor of Mechanical Engineering. 


AGRICULTURAL COLLEGE, Micn., 
June 30, 1900. 
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REPORT OF THE DEPARTMENT OF BOTANY AND FORESTRY. 


To the President: 

I have the honor to submit my report for the year closing June 30, 
1900: 

During the year students have received instruction in this department 
as shown in the following table: 


Hours No. of 
Class. Subject. Term. per students 
week. enrolled. 


MeMiOie.. .se urine ase tee ner ERERIS Saat Rei eit oe te Hall And Spline? <5 «1.1 - |omieeett eet 1 
“JU yee pee ate ee open e Parasitic fungi...:.....+..- Fallics. eet ies iccinis ely oauraee 9 a) 
A SENGn Rin reece SITES Seis so siiseao or Winter, 4 weeks..........- 5 14 
Pies 1o cist a stetobit le foleinte a 0: GASSES ..« 2 oeiei0 ors «ce ws o/a/ejeien)« Winter, 4-‘weeks............ 54 18 
Bee Nicaea ty, Sere ve) foci ’* oreo POLCSEIYS «c/oe Sai sites. orsaa more Winter, 6 weeks...........- 5 | 31 
ele Cae Assoc oe Systematic botany......... SPYING seer cease teen aore s 39 
= WABASH Seao Senbe Trees and shrubs.......... SPUN Gre. = tea oe eee 3 | 5 
Sophomores (Agricultural). Plant histology............ Winter sos 2. snp = <5 cr 9 33 
Sophomores (Women)..... Plant histology............ SPIRO sa oe etetas servic sinters 7 17 
Sophomores (Women)..... Trees and shrubs.......... SSM 505 eo ote 5a eisiats reine oiedo l= 3 19 
Freshmen (Men and 
DYTIGI) coe mote nei e Structural botany.......... Al ciaeaiee tee state be tigeiteetae 7h 140 
Freshmen (Men and 
WOMEN) ores ne cence so Structural botany.......... Winter, 20 lessons........-. 2 98 
Special students........... BUpAr DECIBs=- 2-1... - cee Spring, 8 weeks...........- 3 | ‘i 
Special students........... BOtADY vos.ck iss iso css os Peat Winter, 6 weeks............ 10 7 
A to OR ae Ae Orin 9 OSE Oe IAS SOMO SUED Nate TItO ADU AAAD EO Ino 306 WiondOOs My Aaaae ae 464 


Fortunately there has been no change in the teaching force during 
the year. Besides the professor of botany and forestry, an assistant 
professor devotes half of his time for half of his salary to teaching, and 
an instructor all of his time. In other words, the teaching force consists 
of two and one-half men. Much of this instruction consists in labora- 
tory work, hence it is more costly than ordinary class-room teaching. 
For example, last fall thirty-five juniors were instructed in the study of 
parasitic fungi, devoting nine hours per week to the subject, requiring 
the attendance of two teachers. Had the subject been history or some- 
thing of the kind, one person alone would properly have taught the class 
in five hours. When we take into account the extra time required of 
one or both teachers in botany to prepare specimens for the class, out of 
class hours, it will be found that to teach these juniors botany costs 
four to five times as much as it would cost to teach them history. But 
this extra cost gives a valuable training to be obtained in no other way. 

During the spring term of the past year there was less class-room 
work in botany than last year, or less than there will be next year. This 
is accounted for by the fact that the subject of trees and shrubs in the 
course has been shifted from the sophomore year to the junior year. 

Let no person venture to gauge the amount of work performed in the 
department, by looking over the schedule of classes as written above! 
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It does not include a bit over half of the work that falls to the depart- 
ment to perform. 

During most of the year I have spent much time in the preparation of 
a general catalogue of the students of the College, and in looking after 
a clerk who was employed in the work. 

I have answered a very large number of letters of inquiry concerning 
a great variety of subjects, a considerable portion coming to me owing 
to my long connection with the College. None of this, excepting on the 
general catalogue, has been done by a clerk, as the money allowance has 
not been sufficient to employ one. I have not called on the assistant 
professor nor the instructor to do any of this work, because they had 
all the work they were able to perform without it. As you know, 
requests come in every week for a contribution to the “Michigan Farm- 
er” and the “M. A. C. Record.” All old students who visit the Col- 
lege call to pay their respects, as I am one of two or three who were 
here when they were students. This is a very pleasant duty, neverthe- 
less it consumes much time. Then there are meetings of committees, 
reports, papers to be prepared for several scientific societies and jour- 
nals, work in connection with the increase and care of the herbarium. 

The work in the botanic garden is performed by a person who has no 
knowledge of botany. All of the 2,000 plants are looked after by myself, 
assisted in some points by Professor Wheeler. The labeling, arrange- 
ment, planting the seeds, the transplanting into the proper places, the 
oversight in detail devolves on myself. Numbers of exchanges of plants 
and seeds have been made with other gardens and other colleges. 


. THE HERBARIUM. 


I regret to inform you that the additions to the herbarium during the 
past year have been much less than for any of the ten previous years, 
not mentioning those for 1898-99. This is owing to the fact that the 
allowance of money for the department has been much reduced. 


The additions for the year have been as follows: 


SEED-PLANTS, FERNS AND THEIR ALLIES. 


ae, Prapatrick, plants wom lOWalsns. hs oop toe aot oes ae to 416 
Mae wCosick plants from Eastern Oregon: ¢. 3.1.27. ech asipie orga 44 
C. D. McLouth, plants from Muskegon county, Mich............ 463 
eer A Dincle splants from: MBSICO:. . Ss siec<lu:s Sonus ces oN ote Phoned aia 260 
Wea. Wecleston,; plants from: Vermont: 22. 2. dBi oes s oi nee Sree 112 
Baw. keels, plants, from, Kent: coumty, “Mich? txivix,.beeies,a « <rse ale 210 
W. J. Beal, native trees and shrubs of Michigan................ 200 
Pee Secdrick, giants. from Ital! oti hsidos and boa ws stl ay Ado 145 
rene eRe es. eA NONE LE TES CULIND toa aa.ye'ol Vode mgs. scape gies mage od Bs 4i> we ehime ne wes 52 
Wee. eellerman, plants from. O10 x caisin dy. ogs aie, oY 5 aeaig Seareciielt £ 6 
Ee Barlow, plants from. Puerto Bicos Wolsiw. othe wee eS re eS + 

2,212 

HEPATIC. 

Uisecwood-and ‘Cook, plants ar IN) Ali. vee te ee 20 


6 
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FUNGI. 
Seymour Gnd Earle oo) iste ac so to's bya ncn'ekp od vik Sas ee 50 
Briosi and Cavara, plants from Europe, Fascicles XIII, XIV.... 50 
100 

ALG AS. 
Collins, Holden, and. Setchell, Fasticle ac. iii. 5 isis oie ele 25 
Collins, Holden.and. Setchell, Fascicle 13... 0.5 -..:3. see eee 50 
Collins,. Holden. and Setchell, Fascicle.14. «ccs: 2 i053 5 oisate o's ae 50 
ee Bis SLIGO oye oss 6 ik aec we a 025 Bet ate SLs bie, he ie ks ip 100 
225 
Total additions for the year closing June 30, 1900.......... 2,557 

GENERAL SUMMARY OF PLANTS IN THE HERBARIUM. 

Seed-plants (Spermatophyta) ino... 95. eos Sed ow tn eee epee 
Ferns and their allies,.(Pteridophyta).¢ 2.5.0.0 207.05 1 ee 1,142 
Mosses* and) Biverwortss ci. << ok aie’ tthe ete o «elated DERE ae one 1,887 
OOM 5s hrs Soles Sita ioe s file 3 Rio: tee! tote So cae ue 1,135 
Li FO 2 Mee SO NG Nad eS SEP ERR RE MARNE EEA Sener eo 9,544 
Al SAC io Let's oye oo lelicl iso) oss lelionefc is ini ole “ai leris) aus) 2 © 0) susteinme ta teveip'eNlale.a. st oi siois siete Nelo 1,270 
Total number ithe herbarium: 3; ced foc; oes Ow oka 71,504 


THE BOTANIC GARDEN. 


For over twenty-five years, I have had an interesting garden in which 
large numbers of grasses, clovers and the like were grown. It was the 
oldest one of the kind in this country. From it I have been able to send 
specimens to six or seven other agricultural colleges. Owing to a lack 
of means to keep it in proper condition, this portion of the botanic gar- 
den—nearly an acre in extent—I was forced to abandon, and it was done 
with great reluctance, I assure you. The fact that a railroad went 
through the garden at a later period should not conceal the first cause 
for abandoning the project. The “curiosity strip” of the Experiment 
Station, as kept up for some years past, has never come anywhere near 
taking its place. 

As elsewhere mentioned, the area of the garden has been reduced from 
three acres to two acres, for want of means to keep it in good order. 
What remains, I hope to maintain in a better condition than ever before. 
I am reducing the area occupied by some of the families and enlarging 
others, though their relative positions remain unchanged. I continue to 
add plants of more use in agriculture and horticulture and to discard the 
cultivation of some of the others. 


THE ARBORETUM AND THE WOODS OF THE COLLEGE. 


These have made few changes during the past year. At the urgent 
solicitation of the professor of horticulture, a small portion of the 
arboretum was set off in the deer park. As I expected, and said when 
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this concession was made, every tree and shrub, with the trunk two 
inches or less in diameter, has been destroyed by the deer and elk, with 
the exception of a portion of the shagbark hickories, and in many in- 
stances larger trees have been destroyed or are on the way to destruc- 
tion. 

Some of the beeches and other trees that were on the decline have been 
removed; nothing more has been planted during the year. 


DONATIONS. 


From J. T. Wight, San Diego, Cal.: One photograph of a tree grow- 
ing from a split rock. 

From A. D. Hopkins, Morgantown, West Va.: Twelve varieties of 
living plants of timothy, also seeds of the same. 

From L. C. Corbett, Morgantown, West Va.: One garden label. 

From C. P. Close, Logan, Utah: One lot of scabby plums. 

From J. F. Miller, Wayne, Mich.: Six plants of albinos of the com- 
mon black huckleberry. 

From W. A. Kellerman, Columbus, Ohio: Live plants of Vernonia. 

From Albert Strong, Ashtemo, Mich.: One double spike of wheat. 

From W. F. Ganong, Northampton, Mass.: Ten packages of seeds. 

From F. Thistleton-Dyer, Kew, England: Twenty-two packages of 
seeds. 

From A. B. Cordley, Corvallis, Oregon: Specimens of Glcospor- 
ium malicorticis. 

From N. L. Britton, Botanic Garden, N. Y.: Five hundred and fifty 
packages of seeds. 


GIFTS TO OTHERS. 


To the Arnold Arboretum, Boston, Mass.: Cuttings of 22 kinds of 
willows, 180 species of herbarium specimens of woody plants. 
To the University of Michigan: Living plants of Bocconia. 
To the U. S. Department of Agriculture: One hundred and eighty 
species of herbarium specimens of woody plants. 
To the Botanic Garden of New York City: One hundred and eighty 
species of herbarium specimens of woody plants, one living plant. 
To the Agricultural College, Nevada: Thirteen samples of timber, 117 
kinds of seeds of weeds. 
To the City of Detroit for their parks: Cuttings of 22 kinds of wil- 
lows. 
With very best wishes, I am, sincerely yours, 
W. J. BEAL, - 
Professor of Botany and Forestry. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1900. 
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REPORT OF THE DEPARTMENT OF ZOOLOGY AND PHYSI- 
OLOGY. 


To the President: 
SIR 


I have the honor to submit the following report of the Depart- 
ment of Zoology and Physiology for the year ending June 30, 1900: 

There has been no change in the personnel of the department during 
the year, and considering the fact that a new subject and class was 
added to the schedule, and that the total number of students taught was 
somewhat larger than last year, the work has been done as satisfac- 
torily as was possible. 

The schedule of classes was as follows: 

Fall term—Economic Zoology, sewior elective for agriculturals, 5 stu- 
dents. Anatomy and Physiology, required study for agricultural sopho- 
mores, 57 students. Anatomy and Physiology for women sophomores, 
22 students. 

Winter term—Geology, elective for agricultural seniors, 10 students. 
Anatomy and Physiology for agricultural sophomores, 42 students. 
Anatomy and Physiology for women sophomores, 20 students. Physi- 
cal Geography for five-year mechanical freshmen, 27 students. Ento- 
mology for special short course (fruit growing), 6 students. 

Spring term—Entomology for agricultural sophomores, 36 students. 
Entomology, elective for seniors, not enough applicants to warrant form- 
ing a class. 

In this department all students received laboratory instruction, the 
larger classes being divided into four or five sections. Both in anatomy 
and entomology the sections were so large that the laboratory would 
not accommodate all at once and it was necessary to place tables in the 
lecture room and handle one section there. 

The class in Physical Geography was a new one, that subject having 
been added to the five-year mechanical course. The subject, however, is 
one which, in my opinion, should be taught in the agricultural course 
as well, and the geology, which is now a senior elective, should be re- 
quired of all students, in all courses, but considerably earlier in the 
course than the senior year. 

A glance at the above schedule will show that the work of the year is 
very unevenly distributed, and it is evident that the winter term is too 
crowded for the best results, with the present staff; another assistant 
would greatly improve the work in that term. This is the more desir- 
able, since it is now impossible for us to do anything for the Farmers’ 
Institutes after the opening of the winter term. During December, 
1899, the head of the department attended the Farmers’ Institutes in 
Ogemaw, Crawford and Otsego counties, and Mr, Pettit spent two weeks 
in institute work in other counties. 

The equipment of the department is improving every year; we now 
have nearly all the microscopes we need, and the electric projection 
lantern has been very useful in most of the classes. More than one hun- 
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dred lantern slides have been made during the year, and a much larger 
number of permanent microscopic mounts. 

The bird boxes, placed about the campus in the spring of 1899 for the 
purpose of encouraging bluebirds, wrens, martins, swallows and cther 
valuable native birds, have been maintained and watched so far as prac- 
ticable during the present season, and their continuance is fully war- 
ranted. 

Thus far no swallows or martins have used the boxes, but the number 
of wrens on the campus has been more than trebled, at least eight of 
the boxes being used by that species the present season. The blue- 
bird still holds aloof and it is not probable that its former numbers will 
ever be restored in this vicinity unless the English sparrows, which 
increase yearly, are almost exterminated. 

WALTER B. BARROWS, 
Professor of Zoology and Physiology. 


AGRICULTURAL COLLEGE, MICH., 
June 30, 1900. _ 


REPORT OF THE DEPARTMENT OF ENGLISH AND MODERN 
LANGUAGES. 


President J. L. Snyder: 


Srr—The following is a summary of the work of the Department of 
English and Modern Languages during the year just closed: 

During the fall term the number of classes and sections of classes in 
the department was twenty, and the average enrollment in each class 
or section was thirty-two. An average of three hundred and forty-three 
essays each week was handled, each essay being carefully and minutely 
criticised and corrected before being returned to the student. In the 
winter term the number of classes and divisions remained the same, but 
the average membership in the classes fell to twenty-eight. The num- 
ber of essays per week handled was three hundred and one (average). In 
the spring term the number of classes and division was eighteen, with an 
average membership of twenty-four, and the weekly number of essays 
was two hundred and forty-one. 

Besides this the oration work each term has taken up much time 
and thought. During the fall term I personally had this work in hand, 
but during the spring terms I turned it over to Mr. King, who is 
especially prepared for such work. He has been giving the juniors and 
seniors careful attention in this respect, and we hope to make this 
feature of the work count for much more than ever before in the 
training given by the courses. 
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Much of my own time has been taken up in the general work of the 
College, such as adapting a new system of records to the work of the 
College, preparing daily programs for the classes in each term, editing 
the college catalogue, and the like—work which makes no showing, and 
which anybody with sufficient patience and sufficient knowledge of the 
intricate interests involved can do, but which becomes more serious in 
amount and more insistent and time-absorbing in character as the at- 
tendance at the College and the variety of the work done increases. I 
feel it to be unfair to myself in summing up the work of the year not to 
mention and lay stress upon this fact. 

On January Ist last, Mr. D. J. Crosby severed his connection with this 
department. I desire here to record my high appreciation of his very 

earnest and efficient work. He showed himself at all times willing, 
active, well-equipped and successful, and I regretted to part with him. 
To succeed him we have Mr. E. S. King, of Northwestern University. 
Mr. King has demonstrated his thorough preparation for his work and 
will prove an acquisition to the department. 

On account of the pressure of work in our department in the fall 
term, Prof. W. O. Hedrick kindly consented to take a class in our work, 
in return tor which I had his class in psychology in the spring term, 
when his work is very heavy. I hope the arrangement was as satisfac- 
tory to him as it was to us. 

For several years, when the congested condition of our work has ren- 
dered it necessary, Mrs. Linda E. Landon, our librarian, has taken 
classes in this department. The addition of the new teacher granted 
by the Board to this department for the coming year, and the increase 
of work and responsibility in the library, will render such an arrange- 
ment for the future unnecessary and impossible. I therefore take this 
opportunity to express my thanks for her unselfish and efficient help at 
times when it was sorely needed. Our constant effort in this work is to 
adapt it more and more closely to the needs of our students, and in this 
effort changes are made year by year as the necessity for such changes 
becomes apparent. For the coming year we have planned to rearrange 
our literature work so as to make it more closely and economically con- 
secutive. The essay work, too, which we regard as the central feature 
of our work, will be more carefully planned and worked over during 
the vacation. The German and the French of the department will be 
differentiated for the two courses in which these languages occur, and 
an effort made to adapt the texts used in each course to the requirements 
of the particular course. 

Very respectfully submitted, - 
HOWARD EDWARDS, 
Professor. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1900. 
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REPORT OF VETERINARY AND MILITARY DEPARTMENTS. | 


To the President: 
Srm—lI have the honor of making the following report for the Veteri- 
nary and Military Departments for the year ending June 30, 1900: 


The work of the Veterinary Department during the past year has been 
carried on similar to that in previous years. It has been our aim to 
make the work as practical as possible, and with this in view we inaugu- 
rated at the beginning of the year a free clinic, with the hopes that the 
surrounding community might thus furnish some practical illustrations 
of what was being taught in the class-room. While this phase of the 
work has not been all that might be wished, yet perhaps it has been 
as good as could be expected for the first year, inasmuch as the students 
have in this way been able to see a number of different cases. It is hoped 
that opportunities along this line may increase. 

In the class-room those seniors electing the subject have received 
throughout the year instruction with reference to the anatomy of the 
domesticated animals, the diseases affecting them, causes, symptoms 
and treatment of these dis: ases, special attention being paid to the pre- 
vention and hygienic treatment. The medicines used received discussion 
as to their source, actions, uses and dose. In all our work we bear in 
mind that the students are to become stockmen and farmers rather than 
professional veterinarians. During the last three weeks of the fall term, 
two hours a day were spent in the dissecting room, where an old horse 
destroyed for the purpose was dissected, as was also parts of the other 
animals where there is a marked difference. 


During the first half of the winter term the sophomore class received 
thirty lectures; these included a discussion of the most common digestive 
disorders, the most common lamenesses, along with some of the disor- 
ders of the other systems, also the accidents and diseases incident to 
parturition and the diseases of the dairy cow. 

The special short course students received, also during the first half 
of the winter term, thirty lectures covering about the same ground as 
that covered by those given to the sophomores; except, owing to the 
fact that these students, as a rule, had received less preparatery work, 
the lectures had to be modified to some extent. 


For the past two years the Military Department has been under my 
eharge. In this department I have endeavored to carry on the work 
in a manner similar to the way it was carried on by the officers in 
previous years. The cadets have been organized into a battalion of 
four companies, staff and band. The freshmen have met for drill three 
days each week during the year; the upper classmen have met the same, 
except during the last half of the fall and the first half of the winter 
term, when they are not required to take the work. Cadet officers have 
had charge of the companies and in most cases they, and also the pri- 
‘ yates. have shown a good degree of interest in the work. The drill has in- 
eluded the school of the soldier, the school of the company including 
platoon drill, the formation of the battalion and the battalion cere- 
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monies, parade, review and inspection. In all the work we have taken 
“Infantry Drill Regulations,” as last revised, as our guide. 

During the last ten weeks of the fall term the sophomores met twice 
a week for theoretical work. ‘Infantry Drill Regulations” was used as 
a text-book, the ground covered being the same as in the practical work 
on the parade ground, and also the general organization of the army. 
The department was inspected June 7 by Capt. S. W. Dunning, 16tb 
Infantry, U. S. Army. 

Respectfully submitted, 
GEO. A. WATERMAN, 
Professor of Veterinary Science. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1900. 


REPORT OF THE WOMEN’S DEPARTMENT. 


To the President: 


Sir—The dean of the Women’s Department has the honor to submit 
the following report for the twelve months ending June 15, 1900: 

The College year 1898-99 closed with rejoicing over the appropriation 
of money for a new dormitory. With this building the College gains. 
space for the accommodation of the increasing numbers of women de- 
siring to enter the women’s course. The walls and roof of this building 
are now almost complete and we expect to occupy it in the fall. Plain 
and substantial, it stands one of the most dignified buildings on the 
campus. 

The officers of the Women’s Department for the past year have been 
four, a dean, a teacher.of sewing, a teacher of domestic science and a 
teacher of music. After the appointment of Professor Bemies as 
director of physical culture the services of Miss Ronan in gymnastics. 
were not retained. For tiie year past, young women in gymnastics have 
been in charge of Professor Bemies. 

Other regular work of the department started at the opening of the 
fall term with one substitution and several additions. The wood-work 
with freshmen women was omitted because we lacked space for a work- 
shop. In place of this, a one-hour course was given by the dean of the 
department. This course was called ethics and aimed at a training in 
moral responsibility. 

In sewing, one term was added to the course for juniors. 

The course in domestic science is expanding. During the year past, 
one hour of lecture was added to the regular four hours of freshman 
cookery. The one-hour lecture course in domestic science has been 
doubled. The new senior elective in advanced cookery was begun, and 
lasted through the fall term. A new course, invalid cookery, four hours. 


DEPARTMENT REPORTS. 49 


a week, was offered in the spring term to juniors. In all, eleven hours 
have been added to the course in domestic science. 

In the middle of the fall term Miss Rushmore resigned to accept a 
more responsible position. The College has been fortunate in securing 
Miss Belle C. Crowe of Truro, Nova Scotia, to carry on the work so well 
begun by Miss Rushmore. 

The triennial banquet, largely under the direction of Miss Crowe, was 
the occasion of a triumph for both teacher and students in domestic 
science. 

The music has been carried on as usual by Mrs. Marshall. <A cantata 
by the chorus, and the music at chapel and commencement, attest the 
efficiency of pupils and the quality of their training. 

The value of the equipment and furnishings of Abbot Hall is about 
$2,000. These furnishings we shall take with us to the new building. 
During the year we have added three carbon photographs and two large 
casts, as wall decorations of our parlors. The value of these articles is 
about $75. 

During the two years of my office we have tested regulations which 
will be printed for use in the new dormitory. My own work has varied. 
During the fall term there were ten hours of teaching, in which I met 
four different classes. During the other two terms my teaching was 
one hour a week. We have had no housekeeper during the year, and this. 
gave the care of the house to me. I have had, also, care of the sick. 
Fewer students have been sick this year than the year before, owing 
perhaps to better sanitary conditions of the house. The sickness has 
been cause of greater anxiety, however, because of its epidemic charac- 
ter, the diseases being tonsilitis, measles and scarlet fever. 

I have had, as usual, the general executive work of the department 
in its relation to the College and in its relation to students. 

I have to report, on the whole, a satisfactory year. 

Respectfully, 
MAUD RYLAND KELLER, 


Dean of Women’s Department. 
© 7 


AGRICULTURAL COLLEGE, MICcH., 
June 30, 1900. 


DEPARTMENT OF DRAWING. 


To the President: 

Drar Sir—I have the honor to present herewith the report of the 
work done in the Department of Drawing for the College year ending 
June 16, 1900: 

Miss Holt, having been granted leave of absence for the year to con- 
tinue her studies in Boston, Miss Elizabeth Sprague served very accept- 
ably as her substitute. 

Fall term—In order to give the freshmen engineers more time and 
better facilities for the selection of drawing instruments we tried the 
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plan of opening the course in drawing with five weeks of free-hand work. 
As this progressed, we endeavored by talks and advice to assist the men 
in selecting and purchasing instruments, but this seems to be a matter 
difficult to manage with complete satisfaction. 

The class was divided into three sections, Miss Sprague taking charge 
of the one made up of the five-year men, while I, assisted by Mr. New- 
man, took charge of the two sections of four-year men. As a limbering 
up process, the free-hand drawing for five weeks was beneficial. The 
remainder of the term was devoted to instrumental drawing, Mr. New- 
man, Miss Sprague and myself each taking charge of a section. 

During this term I instructed the sophomore engineers in descriptive 
geometry and the junior women in graphic arts, while Miss Sprague had 
the sophomore women in drawing from still life. 

Winter term—The freshmen engineers’ four-year course, in two sec- 
tions, had machine sketching and drawing with Mr. Newman. The five- 
year engineers continued their instrumental drawing under my charge. 

The freshman agriculturals and freshman women, in two sections, 
took free-hand drawing with Miss Sprague and myself. Heretofore 
the women have taken ten hours per’ week, but it has seemed advisable 
to distribute this work over two terms, thus giving five hours per week, 
an arrangement that appears to be beneficial on the whole. 

The sophomore women continued their work under Miss Sprague. 

Spring term—The freshman engineers, four-year course, took up de- 
scriptive geometry with me, assisted by Mr. Newman. 

The freshman women continued their free-hand work with Miss 
Sprague, while the sophomores advanced in still life and cast drawing. 
The junior women and a few seniors formed a small but earnest class, 
which pursued the study of the history of art under my direction. The 
Department of Chemistry kindly allowed us the use of their stereopti- 
con, which proved of great service in showing illustrations. 

The need of the department, especially in mechanical drawing, for 
more class-rooms, better lighted and ventilated, is most urgent. The 
students work under a very serious disadvantage. The accommodations 
have been inadequate for the past three years, a condition that is an 
injustice to all concerned, especially the’ student who is likely to sustain 
permanent injury. Hoping that this matter may receive your considera: 
tion in the immediate -future. 

Faithfully, 
W. S. HOLDSWORTH, 
Assistant Professor in Charge. 


AGRICULTURAL COLLEGE, MICH., 
June 30, 1900. 
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REPORT OF THE DEPARTMENT OF ECONOMICS AND HISTORY. 


To the President: 


I have the honor of submitting the following report of the work done 
in this department during the year 1899-1900: 

The apportionment of studies in the College schedule gave to my 
charge during the autumn term of this year United States history and 
general Enropean history. <A class of eleven seniors elected the former, 
while the latter was the required work for a class of twenty-five sopho- 
more members of the women’s course. 

The newness of this latter course to our College curriculum renders 
some statement of details concerning it not out of place in this report. 
The course is planned to extend from the reign of Charlemagne to the 
present time in the study of European history. This plan of taking sv 
much history at one time is rendered possible by the long length of this 
term—fourteen weeks of the school year. The attention of the class is 
given to only the most important lines of development of mankind 
throughout Europe during the period studied, and especial attention is 
directed to detecting growth from epoch to epoch and to the mastery 
of those facts which exemplify growth. The evolution of the world- 
mastering European society is thus studied and its present characteris- 
tics noted. Adams’ European History is the text used in this course, 
Channings’ Student History of the United States is used in the senior 
course. 

By a coincidence of difficulty in handling the classes assigned the 
English Department and this department in the autumn and spring 
terms respectively, a grammar class fell to my charge during this term, 
Dr. Edwards reciprocating by teaching the class in psychology during 
the spring term. 

In the winter term instruction was given by me to a class of fourteen 
seniors in political economy, to a class of forty-five juniors in civics, 
and to a class of nine junior women in early European history. This 
Jast course being given for the first time at this College this year, a 
few words of explanation possibly may be proper concerning it. Its 
especial purpose is the study of those difficult parts of middle age history 
out of which modern history comes. While the emphasis of the course 
is put upon these beginnings of modern history, a short study of Roman 
history is made to prepare the way to an understanding of the Teutonic 
migrations and the “dark ages” which fellow, and the problems con- 
nected therewith. The course ends at the downfall of Charlemagne’s 
empire. Allen’s History of the Roman People and Emerton’s Introduc- 
tion to the Middle Ages are the texts used. 

During the spring term one hundred and six students in the freshman 
class were instructed by me in English history. For class-room pur- 
poses this number was arranged in four sections, members of both 
women’s and agricultural courses being classified together. It occurs 
to me, and I hope the change may be found practicable, that in view of 
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the widely different subsequent work in history done by members of 
these two courses, that desirable features of instruction might be ob- 
tained by keeping them separate in arranging the class-room sect:ons, 
Respectfully submitted, 
WILBUR O. HEDRICK, 


Assistant Professor of Economics and History, 


AGRICULTURAL COLLEGE, MICH., 
June 30, 1900. 


REPORT OF THE DEPARTMENT OF PHYSICAL CULTURE. 


To President Snyder: 

Str—The following is respectfully submitted as the report of the 
Department of Physical Culture for the year ending June 30, 1900: 

The work of this department has been along the three-fold line of 
athletics and gymnastic work for young men, and calisthenics for young 
women. The ultimate object is to give systematic physical training 
to all the students, to correct defective positions of the body, and to 
stimulate general athletics in such a way as to actively engage a larger 
number of students. 

This last was successfully carried out in track athletics this spring, 
when, out of the eight M. A. C. point winners in the intercollegiate ath- 
letic meet, five were men who were new to track contests; yet each one of 
these five was a winner of first place in his event. 

We shall make it a part of our work to continue to develop new men 
in all lines of athletics. 

Foot ball, basket ball and base ball were engaged in during their re- 
spective seasons, and while we did not win from an intercollegiate stand- 
point in these sports, we had a successful season in that there were a 
large number of men regularly engaged in healthful and stimulating 
athletic games. 

During the year over four hundred dollars’ worth of gymnasium, meas- 
uring and examining and athletic apparatus was purchased and used. 

The beginning of the winter term saw over a hundred young men, 
mostly upper classmen, voluntarily taking regular exercise in the ar- 
mory. This work continued until the last half of the term, when, on 
account of military drill beginning again for all, many of the young men 
dropped out, giving as a reason that they did not have time for both. 

During the two half terms that the freshmen were drilling alone, they 
received a twenty minute drill for body building and straightening. 

Regular indoor training for all spring athletics, including base ball, 
was carried on during the entire winter term. 

Just after the intercollegiate field day I measured and examined the 
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M. A. C. winners with a special view to making a study of the physical 
characteristics of athletes. This requires a comparison with the aver- 
age measurements of leading universities and colleges, and is not yet 
completed. I hope, however, to present you with the full results in the 
“near future. 

The young women received systematic physical training three hours 
a week during the three terms. This consisted of free work, dumb bell 
drill, wand drill, Indian club, marching, jumping and basket ball. 
Only two outside games of basket ball were played by the women, both 
of which. were with the Lansing High School team of young women, both 
being won by M. A. C. 

In closing, allow me to thank you and the Board for the hearty and 
generous support accorded this department. 

Respectfully submitted, 


CHAS. O. BEMIES. 


AGRICULTURAL COLLEGE, MICH., 
June 30, 1900. 


REPORT OF SUPERINTENDENT OF INSTITUTES. 


To the President: 


I submit herewith a report on_the institute work accomplished in the 
State, under the supervision and control of the State Board of Agricul- 
ture, during the year ending June 30, 1900: 

The detailed report, including a full report of the addresses and dis- 
cussions at the State Institute at Ann Arbor, financial statements, and 
statements as to the numbers in attendance at the county two-day insti- 
tutes and the one-day meetings, with other statistical data, is published 
in a separate volume, which is sent out to the members of the County 
Institute Societies directly from the office of the Secretary of State. 

The general plan of institute work adopted by the Board some years 
ago has been carried forward during the past year. This plan involves 
the co-operation of local societies, which are served by officers who are 
unpaid. I am glad to report that in general the work of these officers 
has been well performed. These men have given their time and not 
infrequently their money as well, for the furtherance of the local society. 
They have displayed energy and a degree of self-sacrifice rarely found. 
Without this intelligent and effective co-operation to supplement the 
funds appropriated by the State, it would be impossible to extend 
the work over the broad area at present covered. It is but just, in this 
connection, to record the grand work done in Allegan county. 

In this county the local society has held sixteen institutes in the sey- 
eral townships, with good attendance and interest. 

In the selection of workers it has been the policy to secure successful 
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farmers from the section of the State having as nearly as possible the 
same climatic and soil conditions as those existing in the county where 
the institute is held. When men go to a distant part of the State they can 
hardly adjust their experiences to the conditions existing near the 
institute. It is necessary also that the speakers shall be farmers, both 
successful financially and accustomed to practicing the best systems of 
agriculture. 

Sixty-four two-day institutes were held in as many counties. Of one- 
day meetings there were eighty-two. The attendance averaged 160 per 
session as against 158 the year previous. The one-day work is being 

carried farther and farther back from the large villages and the attempt 

is made to interest farmers who have few ‘advantages in the way of 
meeting their fellows or studying from a scientific standpoint the prob- 
lems with which they are confronted. Naturally, in these so-called 
back districts. large audiences are impossible, and the size of the audi- 
ence is no measure of the value of the meeting to the progress of the 
community. Owing to the high price of lumber the farmers went early 
into the woods in the fall of 1899, and the attendance at the meetings in 
the northern part of the lower peninsula was small. 

The weather was not bad on the dates of most of the meetings and 
the attendance throughout southern Michigan was eminently satisfac- 
tory where the advertising had been properly done. There is a marked 
tendency toward specializing on the part of farmers and a call for better 
and more thorough discussion of special topics by the workers. This 
tendency is one to be encouraged. It has, however, increased the diffi- 
culty of getting workers s sufficiently trained. In fruit sections, methods 
of fighting insects and fungus enemies have taken the place formerly 
occupied by general discussions of the relative advantages of the various 
kinds of fruits. Where mixed farming prevails there are calls for 
specialists along lines of live stock or special Crops. 

Institutes were planned in all counties in the State except Baraga, 
Delta, Dickinson, Gogebic, Houghton, Kalamazoo, Keweenaw, Leelanau, 
Mackinac, Marquette, Missaukee, Montmorency, Ontonagon, Presqu2 
Isle, Roscommon and Schoolcraft, in none of which an institute society 
was organized. 

Four one-day meetings were held in Alcona, Berrien, Branch, Calhoun, 
Eaton, Huron, Ingham, Isabella and Oakland counties; three one-day 
meetings in Charlevoix, Gratiot, Hillsdale, Livingston, Manistee, Mason, 
Montcalm and St. Clair counties; two one-day meetings in Barry, Bay, 
Grand Traverse, Jackson, Kalkaska, Newago and Van Buren counties; 
finally the following counties had but one-day meetings each: Alger, 
Cass, Delta, Iosco, Emmet, Genesee, Luce, Midland, Muskegon and 
Ottawa. One-day meetings were therefore held in thirty-four counties. 

The State Board of Agriculture e accepted the invitation of the Wash- 
tenaw County Society to hold the sixth annual State yee Institute 
at Ann Arbor, beginning February 27 and ending March 2, 1900. Unfor- 
tunately, a violent snow storm set in at the beginning of the second day, 
rendering both the railroads and highways impassable. The railroads 
gave a rate of one fare for the round trip. The people of Ann Arbor 
and the President and other officers of the University made ample prep- 
aration for the care of visiting delegates and the welfare of the institute 
in general. Convenient, commodious and well-lighted halls were pro- 
vided. 
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The attendance, considering the weather, was most satisfactory, and 
the proceedings interesting and instructive. A full report of the ad- 
dresses and discussions is now in the hands of the printer. 

One new and important feature of the convention was the conference 
of county secretaries, brought together by invitation of the Board to 
consider matters relating to the institutes of next year. Adjacent coun- 
ties were grouped in such a way as to economize the time of workers 
and the funds of the State, and methods and means were as fully dis- 
cussed as time allowed. 

The Farm Home Reading Circle, supported financially out of the 
institute fund, has increased in membership and usefulness during the 
past year in a very satisfactory manner. Through the institutes, and 
by means of circulars sent through the mail, it has been well advertised. 
A new circular has just been issued introducing to members the best of 
the new books on topics related to agriculture. These books are being 
ordered freely and are widely read by Michigan farmers and their fami- 
lies. As agriculture becomes more and more specialized, the need of 
the instruction given by these books becomes correspondingly empha- 
sized. It is a hopeful sign that farmers are appreciating this need and 
are taking the wisest course to satisfy it. : 

The State appropriation for the work of the year was $5,500. which 
was expended as follows: 
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REPORT OF DEAN OF THE SPECIAL COURSES. 


To the President: 

I submit herewith a brief report of the special courses during the 
college year 1899-1900. There were offered five special courses as fol- 
lows: The course in Creamery Management, in Live Stock Husbandry, 
in Cheesemaking, in Fruit Growing, in Greenhouse Management and in 
Beet Sugar Production. 

All courses, except in cheesemaking and beet sugar production, 
began January, 1900. A change was “made in the sequence of the 
courses this year, that in cheesemaking following the creamery course 
and immediately preceding the opening of the cheese factories in the 
spring. 

The attendance upon the several courses was as follows: 
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These students came from all parts of Michigan, from New York 
and from as far south as Missouri and Arkansas. 

While Michigan is not a State in which the larger part of the butter 
is made in creameries, it is true that the number of successful creameries 
is constantly increasing. JI am glad to report that the very large min- 
ority of the successful creameries in Michigan are now managed by men 
who have attended our special course. 

The cheese course was attended by as many students as our small 
room could comfortably accommodate. Notwithstanding the fact that 
the College has offered a cheese course but for a few years, it is unques- 
tionably true that in a majority of the successful cheese factories of 
Michigan the cheese is made by men who have taken our cheese course. 
it is significant also that of the prizes competed for at fairs and the 
annual meetings of the State Dairy Association more than a full share 
falls to our former students. 

There is a growing demand for young men well trained in judging and 
feeding live stock to manage large farms stocked with horses, cattle or 
sheep. I have to report that this demand now exceeds our supply and 
that I have several such calls for which the desirable young men are 
not forthcoming. 

In the class in live stock husbandry this year were several men whe 
own farms and herds and who felt the need of more thorough training 
along the lines offered. As the live stock interests of the State con- 
tinue to develop this course will become a helpful factor in the education 
of owners and herdsmen. 

The course in beet sugar production was offered during the first 
eight weeks of the spring term to meet the demands of young men for 
more thorough preparation in the chemistry of the sugar factory. The 
work of the course was made intensely practical, as each student was 
required to make repeated analyses of all juices, syrups, gases and other 
materials needing analysis in regular factory practice. 

Through this course, as well as through the work of the Experiment 
Station, the College is proving an important factor in the introduction 
of profitable sugar making into Michigan. 

Mr. E. L. Aderhold of Neenah, Wis., was again the very efficient 
instructor in cheesemaking. 

Mr. R. E. Morrow of Elmira, Mich., a graduate of this College, class of 
1898, and Mr. C. M. C. Scott of Romeo, Mich., a special student in cream- 
ery management in 1898, assisted in the instruction in the factory room 
and laboratories in the creamery and live stock courses. 

Mr. Charles H. Spring of Grand Ledge, Mich., a senior in the mechani- 
eal cougse, gave the instruction in mechanics to the students in the 
creamery course. 

Mr. A. N. Clark, assistant chemist to the Detroit Sugar Company, 
Rochester, Mich., gave instruction in factory management and chemistry 
to the special students in beet sugar production. 

The financial statement in regard to the special courses shows an 
excess of disbursements over receipts of two hundred sixty-nine dollars, 
fourteen cents. 


=~] 
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REPORT OF COLLEGE EXTENSION LECTURER. . 


President J. L. Snyder: 

I hand vou, herewith, a report of my work as College Extension Lec- 
turer for the year ending June 30, 1900: 

My work in this phase of my relation to the College is not clearly 
defined, but has been assumed both by vourself and the other officers of 
the College to be addresses at meetings of farmers in any part of the 
State when my other duties would permit. 


The month of July, 1899, was spent very largely in California, as dele- 
gate to the American Association of Agricultural Colleges and Experi- 
ment Stations. On my return from that journey I visited the upper 
peninsula, accompanying the State Board of Agriculture in the matter 
of the location of the Upper Peninsula Experiment Station. The sea- 
son during which the farmers’ picnics are more often held began in the 
latter part of August. I submit below a partial list of the places visited 
in this work during the year named: 


Aug. 18—Benton Harbor and Holland, sugar beet meetings. 

Aug. 19—Gun Lake,, Allegan county, to address a farmer’s picnic. 

Aug. 22—Zeeland, Ottawa county, to talk on sugar beets and the dairy. 

Aug. 31—Lawrence, Van Buren county, to address a meeting of cream- 
ery patrons. — 

Sept. 7—Barrytown, Mecosta county, to address a street fair. 

Sept. 12—Curtis, Alcona county, at a summer institute. 

Sept. 13—Gustin, Alcona county, summer institute. 

Sept. 14—Haynes, Alcona county, summer institute. 

Sept. 15—Caledonia, summer institute. 

Oct. 14—Brooklyn, Washtenaw county, to address a farmers’ club. 

Oct. Z5—sSpringport, Eaton county, a meeting of farmers. 

Oct. 26—Grand Rapids, annual meeting of the State Health Associa- 
tion. 

Noy. 1 
ciation. 

From the middle of November to the first of March my time was de- 
voted to planning institutes, the work of the special courses, and ad- 
dresses at institutes. After that time, the meetings have been as fol- 
lows: 

Mar. 8—Wheatland, Hillsdale county, an evening meeting of farmers 
and families. 

Mar. 17—Special institute work at Edwardsburg on Fertility of the 
Soil, and Live Stock. 

Mar. 21—Jerome, Hillsdale county, a dairy meeting. 

Mar. 23—Battle Creek, an evening lecture to farmers and their fami- 
lies. 

Mar. 27—Ganges, Allegan county, meeting of fruit raisers. 

Apr. 4—Salem, Washtenaw county, dairy meeting. 

Apr. 6—Tipton, Lenawee county, dairy meeting. 

May 3—Howell, Livingston county, meeting of farmers’ club. 

May 11—Fitchburg, Ingham county, Pomona Grange. 

May 26—Albion, Calhoun county, creamery meeting. 
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May 31—Pewamo, Ionia county, commencement address of the high 
school. 

June 2—Linden, Oakland county, joint meeting of farmers’ club. 

June 5—Byron Center, creamery meeting. 

June 16—Henrietta, Eaton county, meeting of farmers’ club. 

June 20—Silver Creek, Berrien county, creamery meeting. 

June 21—RBattle Creek, meeting of farmers and families, evening lec- 
ture. P 

June 22—Church, Hillsdale county, meeting of farmers and families, 
evening lecture. 

June 28—Alpena, Alpena county, farmers’ picnic. 

The above lists do not include addresses given under the auspices 
of the Farmer’s Institutes, except where they are so stated. 

Through the kindness of the railroads I am permitted to travel to 
and from these meetings without cost of transportation. I desire to 
report that I have trie ‘d to make these meetings as instructive along 
purely agricultural lines as possible. The meetings of clubs and granges 
have been especially so. At the picnics the work has necessarily been 
of a different character, but still helpful in matters pertaining to the 
home and the education and training of the children. 

If more of this work could be done in the winter, when farmers have 
more time to attend, it could be made to supplement the work of the in- 
stitutes in a very helpful manner. There is needed a systematic course 
of lectures on what might be called the fundamentals of agriculture 
and agricultural practice, and such a systematic course can be given in 
the winter only. My opportunities of observation being exceptionally 
good, | am glad to report that the work of the farmers’ organizations is 
paving the way very rapidly for a more extended knowledge and a wider 
view of agricultural problems on the part of the older generation of 
farmers, and at the same time in aiding materially in fitting the younger 
generation of farmers for the more intense competition and the harder 
battles of the future. 

I am glad therefore to report that this phase of the College work is 
both opportune and helpful. 

Respectfully submitted, 
C.D. SMIrrEeg 


Superintendent of Institutes, Dean of Short Courses and College Haxten- 
sion Lecturer. 


AGRICULTURAL COLLEGE, MICH., 
June 30, 1900. 
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REPORT OF THE CURATOR OF THE GENERAL MUSEUM. 


To the President: 


Srr—I have the honor to submit the following report of the condition 
of the General Museum for the year ending June 30, 1900: 

The collections in the main hall of the museum have undergone little 
change since my report of a year ago, and most of these changes have 
been for the better. I have to call attention to the fact, however, that 
several of the large specimens which are not under glass, but exposed in 
the open hall, have suffered noticeably from mutilation by visitors as 
well as from the exposure to dust and museum pests. This is particularly 
true of the large and small grizzy bears, and the elephant skeleton, 
and in a lesser degree of the Glyptodon cast and the head of the Elephas 
ganesa. Several of the claws haye been torn off the bears, the elephant 
skeleton has been disfigured by the writing of names on the bones, and 
the plaster casts have been marred in a similar way and by scratching 
and boring with pen-knives, apparently in the attempt to discover their 
composition. <A still more annoying piece of vandalism is the writing of 
names, dates or mere scrawls on the glass doors of the cases them- 
selves, necessitating in some cases the replacing of the large panes. 
»Probably few if any of these acts can be attributed to the students 
of the College; they are new to the history of the museum and are per- 
petrated doubtless by irresponsible persons who take advantage of the 
crowds which throng the place during the annual excursions or slip in 
unnoticed at other times. It is absolutely necessary that all specimens 
bearing hair or feathers should be placed within insect-proof cases, 
and the same should be done with the skeletons. The only alternative 
would be to close the museum except at times when an attendant could 
be kept on the watch, which would seriously limit the usefulness of the 
collections, and would be a hardship to a very great majority of the 
visitors to the College. 

During the year the bird collection has been carefully overhauled and 
catalogued, this being the first work on a general card catalogue of the 
entire museum collection. The mammals have been carefully examined 
also, and all infested specimens have been treated. The additions to the 
museum were not so numerous as usual, perhaps, during the year, but 
the collections have made steady growth, particularly in much-needed 
local specimens. Thus mounted specimens of seven species of Michigan 
birds new to our collection have been added, and we have also collected 
many salamanders, frogs. tortoises, snakes, ete. 

Among the more noteworthy accessions should be mentioned an un- 
usually fine specimen of the Canada lynx, secured and donated by Mr. 
Wm. M. Snell, of Sault Ste. Marie, and finely mounted by the late Perey 
Selous of Greenville; a pair of fine seal-skin Esquimaux boots, from 
Behring Straits, presented by Leon J. Cole; a fine golden eagle, purchased 
alive and afterward mounted; a set of three Harvard geographical 
models, and a small but very accurate relief map of the United States; 
both the latter purchased especially for illustrating the work for the 
class in physical geography. 
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The work, begun two years ago, of substituting wooden blocks for 
cork in the insect collection, has progressed satisfactorily and is now 
almost completed, more than four-fifths of the insects having been 
transferred and rearranged already. About one-half of the beetles and 
a few cases of the smaller orders alone remain to be transferred. The 
additions to the insect collection during the year have been too numerous 
to specify, but hundreds of important species have been added, and many 
important gaps have been filled. For lack of time and assistance the 
matter of re-labeling the marine invertebrates has been delayed, but will 
be completed before another commencement. It is also expected that 
we may be able to rearrange and re-label the rocks, minerals and fos- 
sils, of which the museum now has a very fair exhibit if it could be 
properly displayed; this however will not be practicable until we have a 
new building or more commodious quarters. 

WALTER B. BARROWS, 


Curator of the General Museum, 


7. 


REPORT OF THE LIBRARIAN. 


To the President: 


Sir—I have the honor to present the following report on the Library 
for the vear ending June 30, 1900: 

There have been 344 bound volumes added to the library during the 
year, of which 116 came by purchase, 161 by binding, and 67 by gift. 
Three hundred and ten pamphlets and unbound volumes have been 
received, nine of which were purchased. 

All gifts to the library were acknowledged when received. Individ- 
ual mention is therefore omitted. 

One hundred thirty-one publications, both foreign and American, are 
purchased by the College, for use of students. 


The following are donated or received in exchange: 


Adrian Times. Church Helper. 
Albion Recorder. Corn Belt. 
Allegan Gazette. Detroit Free Press (Twice-a-Week). 
Agricultural Epitomist. Evening News (Saginaw). 
Agricultural Gazette, N. South Wales. Farm and Fireside. 
American Bee Keeper. Farmer’s Voice. 
Creamery. Farming. 
Horsebreeder. Farm, Field and Fireside. 
Horticulturist. Farmers’ Advocate. 
Phil. Society Proceedings. Home. 
Swineherd. Guide. 
Baltimore Sun. Journal. 
Battle Creek Journal. Farm and Home. 


Capital City Democrat. Farm Journal. 


Fruit Growers’ Journal. 


Good Health. 

Grand Traverse Herald. 

Grand Rapids Herald. 
Democrat. 

Grange Bulletin. 

Homestead. 

Hillsdale Leader. 
Standard. 

Home Companion. 

Hoard’s Dairyman. 

Home and Farm. 

Indiana Farmer. 

Industrialist. 

Ingham County News. 

Ionia Sentinel. 

Jonesville Independent. 

Journal of Agriculture. 

Kalamazoo Telegraph. 


Lansing Journal (daily). 


Land of Sunshine. 
Literary News. 


Mark Lane Express Gouden 


Michigan Fruit Grower. 


Monthly Weather Review. 


Michigan Mirror. 
Mirror and Farmer. 
Michigan Advocate. 
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New England Florist. 

N.Y. Weekly Witness. 
National Stockman and Farmer. 
Otsego County News. 
Onekama Lake Breeze. 
Oregon Agriculturist. 
Orange Judd Farmer. 
Official Gazette. 

Public Ledger (Phila.) daily. 
Pratt Insiitute Monthly. 
Park’s Floral Magazine. 
Practical Farmer. 


Proc. Amer. Soc. Civil Engineers. 
Queensland Agricultural Journal. 


Rhodora. 

State Republican (daily). 

Sault Ste. Marie News. 

Sugar Beet. 

St. Ignace News. 

Salt Lake Herald. 

Sound Currency. 

Travelers’ Record. 

Traverse Bay Eagle. 

Voice. 

Western Agriculturist. 
Plowman. 

Wallace Farmer. 

Western Society of Engineers. 


Monthly Bulletin Vital Statistics (Mich.).Williamston Enterprise. 


Modérator. 


The M. A. C. Record exchanges are 


Ypsilantian. 
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also placed in the reading room, 


and in exchange for our catalogue, the library receives the year books, 
catalogues or registers from all the leading’ educational institutions of 
the country. We also receive the bulletins of the various experiment 
stations. 

During the year 6,249 books have been loaned (no record is kept of 
books used in the library), and $26 has been collected on account of 
fines. 

To the Experiment Station library 79 books have been added, three 
by purchase and seventy-six by binding. This library now contains 
1,894 bound volumes; the College library now numbers 19,688 volumes; 
total, 21,582. 

Respectfully submitted, 
MRS. LINDA E. LANDON, 
Librarian, 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1900. 
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ANNUAL REPORT OF MICHIGAN WEATHER SERVICE FOR 
THE YEAR ENDING JUNE 30, 1900. 


To the State Board of Agriculture: 

GENTLEMEN—The service has continued under the immediate charge 
of Mr. C. F. Schneider, who is detailed by the Chief of the U. S. Weather 
Bureau. The headquarters’ office is in the Federal building at Lansing. 
No particular new work has been taken up during the year, the energy 
of the central office being directed principally along the line of improv- 
ing the observation service and the distribution of the daily forecasts, 
frost and cold wave warnings. 


VOLUNTARY OBSERVING STATIONS. 


The total number of voluntary observing stations at the close of the 
vear was 116, a net gain of seven during the year. With but very few ex- 
ceptions the stations have made daily observations and reported 
monthly. As a whole the work of the voluntary observer has been very 
efficient and satisfactory. The instrumental equipment of the stations is 
an instrument shelter, maximum thermometer, minimum thermometer 
and rain gauge. In some cases padlocks have been furnished for locking 
the instrument shelters. During the closing months of the year eight 
new stations were established in the upper peninsula, one of them being 
located on Isle Royale. The immediate object of these additional sta- 
tions was the collection of precipitation statistics of the Lake Superior 
basin. 

Since the opening of the Chicago drainage canal and the rapid for- 
warding work in the Soo water power canal the matter of our lake levels 
has become exceedingly important, not only to the vast shipping inter- 
ests afloat upon them, but particularly to Michigan, which derives much 
of her wealth and livelihood from the commerce afforded by the lakes. 
The matter of lake levels has been a subject of considerable conjecture, 
but this service hopes that it will soon obtain abundant and reliable 
rainfall and snowfall statistics that will greatly aid in solving many 
perplexing questions connected with the lake levels. 

The service has also established several new stations in the great 
sandy barrens of the northeastern portion of the lower peninsula. Data 
from them will undoubtedly prove valuable in the study of the great 
problem of utilizing that waste tract. 

The appropriation which the State makes for the equipment of these 
stations is barely sufficient to meet present needs; we have, however, 
been able to fully equip all stations. The problem which now confronts 
the service is the maintenance and repair of the instrumental equip- 
ment. The instrument shelters when first furnished had two coats of 
white lead and oil; weathering of two or three years’ time wears this 
coat of oil and lead badly and in the interest of economy they should all 
be thoroughly repainted; this will cost not less than $2.50 per shelter, 
and for 116 shelters $290. The small appropriation which the service 
has at its command does not allow us to do this work very rapidly; 
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it is, however, the intention of the present director to have about half 
of the shelters repainted during the present year. 

The matter of the inspection of stations is another very important 
item when it is considered that these 116 observers do their work daily, 
which includes all holidays, without any compensation whatever from 
the State or government, the wonder often is how so much good work 
is obtained. The observers are in most cases laymen who are not 
familiar at first with the technical insight of meteorological work which 
is necessary to make their observations a success. For this reason a 
personal visit from the director is often necessary to start the work 
properly or to correct a poor exposure of the instruments which has 
resulted in allowing the voluntary observer to use his own judgment. 
Besides this, thermometers weather so badly that the calibration marks 
become obliterated in the course of about a year and very often the 
straps holding them on the metal back corrode. For these reasons an 
inspection of some one from the central office is of great value in improv. 
ing the record. As far as the funds would permit the director has in- 
spected the voluntary observing stations during the past year and in 
every case the value of the inspection has been apparent in the next 
report rendered. 

FORECAST DISTRIBUTION. 


The number of forecast distributing centers in charge of this office is 
56, and the number of addresses furnished is 4,574. Besides this, there 
are 26 display stations, of which 22 are flag and four whistle signal 
stations. 

Fight hundred and thirty-three railroad stations display the forecasts 
in their waiting rooms. 

The rural mail delivery system which is growing very rapidly is doing 
more than any other agency to distribute the forecasts to the farmer. 
During the past year we have established six new forecast distributing 
centers for the distribution of forecasts along the rural mail routes. 
Arrangements have been made with the postmasters at the termini of 
these rural routes to receive a telegraphic forecast message every morn- 
ing and then by means of a logotype stamping outfit, to transfer it to 
a large number of paper slips. A sufficient supply of these slips is then 
handed to the rural mail carrier who leaves one in each rural box which 
he passes. The rural carrier touches most of these boxes before 2 p. m., 
so that they are able to inform the farmer regarding the weather proba- 
bilities for “tonight and tomorrow” as soon as most of the large city 
addresses now receive them. This service has called forth the highest 
commendation from our rural patrons and we are now actively engaged 
in extending the work and hope by the beginning of the next agri- 
cultural season to have a very large rural forecast delivery service in 
operation. 

WEEKLY CLIMATE AND CROP BULLETIN. 


As in previous years this office has issued during the planting, grow- 
ing and harvesting season a weekly climate and crop bulletin, which de- 
scribes briefly for the State and for each county, the weather conditions 
of the past seven days and their effect on the progress of the various 
staple crops and field work. The bulletin continues to be published 
weekly in the metropolitan and smaller newspapers and is a very popu- 
lar feature of our work. 
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MONTHLY CLIMATE AND CROP BULLETIN. 


A monthly bulletin containing a statistical meteorological resume for 
each station, besides a small amount of explanatory text, has been 
issued monthly during the year. The text refers specifically to the sta- 
tistical tables and also has contained timely and kindred scientific 
matter which is published editorially. The data thus compiled is much 
referred to and by a varying class of interests. Besides this the central 
office has prepared 60 tables calling for specific meteorological data at 
special points. 

The record of observations made .throughout the State is rapidly 
becoming valuable to our people. As they become better acquainted 
with this office and the resources which it contains our meteorological 
data is brought more and more into use and by nearly every class of 
business done within the State. 


CONCLUSION. 


The work of the Michigan Weather Service in all respects has made 
favorabie progress and the only recommendation I have to make to your 
honorable Board is for a slight increase in the appropriation which will 
enable us to keep the instruments in better repair and which will allow 
of a more frequent and general inspection of stations. Both of these 
subjects are vital to the attainment of best results. It is much cheaper 
to repaint an instrument shelter than to replace it, and a personal 
visit from the central office often will correct a serious error of exposure 
or manner of doing the observation work that any amount of corre- 
spondence would not have discovered. Besides, a closer relationship is 
established between the voluntary observer, who serves entirely without 
pay and solely on account of his enthusiasm for the work, and the 
central office, which relies entirely upon the good work of the voluntary 
observer for the success of the service in the State. 

Very respectfully, 
Cc. F. SCHNEIDER, 
Director. 
Lansinc, MIcu., 
June 30, 1900. 
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REPORT OF THE STATE INSPECTOR OF NURSERIES. 


To the State Board of Agriculture: 


Hon. T. F. Marston, PRESIDENT— 

As State Inspector of Nurseries and Orchards, I make the following 
report of the amount and condition of San Jose scale and other injurious 
insects and diseases found in the orchards of Michigan, and of the work 
done for the year ending June 30, 1900, in compliance with act 137, laws 
of 1897. 

Another year’s work with the San Jose scale still keeps it confined 
to five small colonies, situated in as many different counties. Here it 
has been kept from spreading, but has not been exterminated, owing to 
the lack of necessary materials for fighting it. 

One of the five colonies reported last year has been taken off the list, 
but another found this year takes its place. 

The scale was not found in any of the nurseries of the State, and 
there has been no complaint from dealers receiving infested stock from 
outside growers. Last year there were several such reportse 


Another very injurious scale, determined by Prof. R. H. Pettit to be 
Aspediotus ostraeformis (European Fruit Scale), has been found in many 
places in the West Shore Fruit Belt. The extent of damage done in 
each of the cases has not been carefully worked up yet, but will be the 
coming year. A number of colonies have been sprayed and results are 
being carefully watched for. 

One hundred and twenty-five orchards have been examined and not 
one case of scale found. The colony mentioned before was located by 
specimens being sent to Prof. L. R. Taft. 

The “Canker Worm” is very bad and increasing rapidly, doing a great 
amount of damage. My efforts to get men to spray, and in getting com- 
missioners appointed to assist in forcing others to spray, have only 
been partially successful. However, some good has resulted from the 
labor done, for the orchards sprayed have been a good object lesson to 
those who would not spray, and consequently have had their orchards 
bare of foliage, thereby losing all their apples. Next vear I hope to 
report more progress in stopping the ravages of this pest. The past 
season has forced many to see that something must be done and that 
quickly. 

During the year I inspected fifty-five nurseries, the stock of twenty-five 
fruit growers, and the premises of five dealers. 

The number of licenses issued are the same as last year, but a number 
of new names appear on the list, others going out of the business. Many 
of the dealers have to be forced to get their licenses. 

The nurseries of the State still fail to show any indication of the 
presence of San Jose scale, or the new fruit scale determined by Prof. 
Pettit. Black aphis on the roots of the peach was found in several large 
blocks of trees. These trees were thoroughly fumigated. Woolly aphis 
on the stem and roots of the apple was found in small quantities in 
several placés; this stock was also fumigated. One small block of 
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peach trees was badly infested with crown gall; the trees were de- 
stroyed. ° 

Very little stock has been received into the State not having the 
necessary inspection certificate attached. Two suspicious shipments 
were examined, but they were not infested with anything injurious. 

The above, together with a large amount of clerical work, has taken 
all my time. 

Respectfully submitted, 
D. W. TRINE, 
Inspector. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1900. 


NURSERY MEN. 


The following is a list of nurserymen and dealers who had licenses 
from June 30, 1899, to June 30, 1900: 


BAT On SN UTROE I WO:59 WW oj ost sis Utes meee eit eee Bing oie oe Kalamazoo, Michigan 
Adlon NETser yO OMe ee Ane Meee oe teu eerie ne ein nee Rochester, New York 
BO WANA GG OMSL HORS Wes hhc reito mete, CONE Tee ne nee ee are Rochester, New York 
race i Cos Ea Nae ai rn tS os a LA RA Otero Ee ER Kalamazoo, Michigan 
Buttrick. co Beebe.) Shoe ye bee Oe RE is ee heen) eee Cascade, Michigan 
STO VV SLOSS oe 0 baer hs Gee RE tas Breas ba Ee CLIK eka ....Rochester, New York 
BOTUC, VINCISOM: ea is shelf re eit en, See etecmi ae rey cee Meee Batavia, New York 
Bald wins: © As ee nse see are ee ee Se eee ee eee Bridgman, Michigan 
BIS LO Wis tic AN et a ee he oe Se Oe AE Gee ER hones PE Ee eee Bangor, Michigan 
BEY AM Bross ty. sei a! bax. Lie ees keyed geo e Sede ee ae Ceieee Dansville, New York 
Wentral Michivan Nursery, COsacirss fae eee ieee eee Kalamazoo, Michigan 
AO HASCMESTOS OO le oi ree eee a OR URE En, tant op ID Rochester, New York 
WhaseiCo:,: LHe RAG eee a ee. oe Re ee ee Geneva, New York 
WOE Wis Bele ee se erie eee ii se ef Le ee Painesville, Ohio 
ME TLEGIS al is eo eA, sari hiner eee Eel ee tie eons Ce ee eee Flint, Michigan 
Carlton e Nursery Ore. 6e oe pik. ce ee ene into ae ce eee Rochester, New York 
CnaAdtaAugua eNiBTSery CO. see els oe aLdc ole cies oem Gis ene ee tee: Geneva, New York 
amin. HBINOSMWVIEE wiescie cscs Oates cle eee, Sete Riche Caen Stevensville, Michigan 
DMavisics Bronhores a ithe f8, Men seats ce cd le ig ees eee South Haven, Michigan 
Mean: AGEN te oe ee he he eee Na ee OR cae ovis ROE ae Shelbyville, Michigan 
IPOSSOL FB TOS see ees he case a ere Bene ae eee EOE aa ee) nk ee Hart, Mich. 
DE ir Ke) 01 0 aie a CONE R MR eM Sistah" Leap Ler Sinn (Sie TS i cee ee SA at Se Fremont, Ohio 
Bllwanger ac Barry ise Neti, dod ee ee acs er ..Rochester, New York 
TISSID); OW, Was 22 oisin rc. ne oie ee OEE IS at Shapes eae aaa Detroit, Michigan 
TNA TVLONEG 1602 COs ie srs t Mods so he ee oh CEU Ee 3 ae Newark, New York 
Hrmipire State Nursery ©0. so sacri. ho el ee eee eee Waterloo, New York 
HO KAGO SOs OI oh ae otic wee ea ace are ne ee SE ee ee Woodland, Michigan 
Mansbure & Peirrsomea ns ous. ai bald CP See a tee eee Leslie, Michigan 
Wlemer’g Mlenthy As Weyek ahs bs dave bo bh eRe ogee etek Springfield, New Jersey 
OGG Or Asoo. net Boe © + 28 Sis gt) one a ee ee Se ng Ogden, Michigan 
Greening Brose 152.5. c0tiecd sac Sue cee Ue ee an eee Monroe, Michigan 
Gupstins Os SGA ee ahs ia oko e Oe ain ces ae CEE Eee Adrian, Michigan 
Goodell! (iW case ok ae OSS eee eee ee aes oe Cee Mayville, Michigan 
Havekost; (Gé6os Hy aoe tach mick bees Ree EEL RRO oe ee Monroe, Michigan 
Herrmann, MSA 23. case siete bus Sisley Here Ron eek EE See Monroe, Michigan 


Hawley &. Sons, H.22 ssc 8 eo ie ee oe ce eT Ee cine te Hart, Michigan 
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ACM TGON:,, (Alcea tacts oe RR SFC na ch th! URI Le ore AIO Bangor, Michigan 
SE ANETEE DEL EC COO rome Nesey es eer, tee he gv Shia hedog bi de an Po he as Lowell, Michigan 
SERCH PALIT) CAA ED) eye Nea PPE ch Lee al nos ys bd Netac HE ae eR NTS eT Bangor, Michigan 
RICNLER TL A MOORS. Pay Sat Becks a My yinnae os vie ant Ua. hh age DRA a BL Monroe, Michigan 
BECVELELSOU= DS VV URES oe oT he oy ae. lecbe LE eee ele Snowflake, Michigan 
BEGInRI Ose ARTIGS ees i nae eae SN ei BI eer aie Kalamazoo, Michigan 
SIGNS EEA CLO al Ink a Fe aa Se me ea rae ae Benton Harbor, Michigan 
ME UE IRE Pa RP lee Sats Pe alent aa ig sae ae Three Rivers, Michigan 
etrntes ii poce OSU WICK A te ir i gaat ss sete ae ects age here Newark, New York 
IER UIU CES TEGO. hoi rine toe ae Oe xc bug ye De wyc keg eek, eee Covert, Michigan 
ESRB ESPACE pee Harty! RST, Resi ys OF Sage eter tie here S GE ee Te cae re ee McCords, Michigan 
LT NS ged Da aor Be a toh ch ger ae ETE ee Cae sete e Ee Bridgman, Michigan 
Micial er Grove WNULSCEICSS jis eis etic cals es Cae ee ae ee Waterloo, New York 
oa SECTS beste ny 0 6) Soa See ee conse gol, Renee fk eee Monroe, Michigan 
AMGEN KIN OMS, seis we Pr, er Wee wircrale Sepang Sere As Ponder oe oe Paw Paw, Michigan 
Mortberm Orchard. é& Nursery..Co:. 2. i hei yorcis isl Gases. ed Augusta, Michigan 
TE TCL U re A Gye SB ee pee, ieee) rrnare 2 SE es Mel ai ee Ae PS AR, SR Renn. CR ME Clyde, Ohio 
Taber Gr. AB 5 harem tari kh Shas Rees raf A) aac geet es ee ee a Paw Paw, Michigan 
RSTFROM AEDST OSCR ite chsh oO. ees Bare eens Mode. hp. Mieh wien eines: ... Waterloo, New York 
LEAD OYE| POP PM 5 ea | AN CSR a es ee be ea gene Ve iS ar meister Caledonia, Michigan 
Rakestraw & Pyle ............. 5 Ee Spe ne ae ar) RIP ROR LY AIP Willowdale, Pennsylvania 
SVEN INU OCA. Orn erotica eed Se ene cate ee Newark, New York 
SSC LIIATIMIS TONG rye nic 6 SRN rene cic aslo See cere tank ee A OLians IMAC hi ern: 
SIOCHIGNOGL SOI OM Se hans, tee eo Gates se RRS SBS or eee Hillsdale, Michigan 
WCE NTT © Or re) OL Ar rece ete ice eters ode LS pene Dansville, New York 
SHO EMO sip Bia. Lihat soe sills here aes ee Lae Le Re on pe ee: Odessa, New York 
ManeDusem Com che Ce To 8 es Ssh tak tis Males aah sr Re Geneva, New York 
Wiiesu MichicanmeNmrsery, Coy . Soma ne ota tee Ue. ck Soe Benton Harber, Michigan 
Weston de. Co. As EUS ten whl, A, SARs So cee aR a ge Bridgman, Michigan 
VVC A) i eR ee ole OS EER a ae See A eee Otsego, Michigan 
“ES ET ON OER Die ky AR ee Seo Oa te I, A SP cee 0 Bridgman, Michigan 
OVA ChE lemaars Ae oe Oe ae Ee a a. Set cae are et SOW eames eee Elsie, Michigan 
Mba BIC Vers COs, Grater eke eens TARR eel eh tae eR fe Mee Dansville, New York 
DEALERS IN NURSERY STOCK. 
Dea ESTES WK Pe Dd Dh a SO he Nee ee a ret BEE a Lt oe St. Joseph, Michigan 
POH GIGEr OOF EP NORS: «am; TED asta ee tn. Wn eN ees an 2. kdl ae poe St. Joseph, Michigan 
ior eS 1B Ae Ae ST ia ee Or ee ae ee rae annie 6 Mires. eR Gm Jackson, Michigan 
Bale OW BOIS, INNULSEI ys COsw oes oF cae dotted. ee Bate OS fae Battle Creek, Michigan 
LEU LTE a Is OR a AR, SA, po Ms Zs AAA Ae og co OE caer Marine City, Michigan 
IEXEIRCOC A at Pinar aay hicks ot Sate etsy Pe RDA ee Si oie Detroit, Michigan 
LE MVe hea akererad GLa ee" © 2] eeanney aa Re aneeraen is SERGE Or gee MNRIO i Mae ee re ER as vl | Augusta, Michigan 
RRR ISE CPEB AB SM, Sie BN Sein: saga co NE SPE aE Sos I eal tine same Re Sie: Colon, Michigan 
Pee Ea eth rE res oa ALE mara Harn ACh Ee SOA A Holland, Michigan 
TOR VICE hs ead Bes Oe RR ec Mc? See rie eee AM Jackson, Michigan 
NR eps iets Slade 3 os se kas Gals Oe ea the one at ea Bravo, Michigan 
AOA MLS orate eS NO ea PN oe AER TRE AEB Calumet, Michigan 
ie Big OD CC ee ae To te We, xO WEN aaa Michigan Centre, Michigan 
RASHATOU EGA DIGS INMY CARY OOS 6 oi Ms. sos Behn certain See Grand Rapids, Michigan 
Set ANON 7 ais SSO eS og FA oles ce he any ue ae ey et be Davidson, Michigan 
Le Lorman 1 ben! 9 eB Epa ene etter: Sie ar Se CR NL ere RD Yt AA Oe Greenville, Michigan 
Rl oemdres Golo Bees oo iit at’. pest ult cer Meena aes Monroe, Michigan 
eROy ER GOO i EN ee cis hi: Chi oae s Aeapeats ree Ein ee eee te aie Monroe, Michigan 
ITO AT aN), BRN 0 6 SAS es ier SNe) aa Ee Pe Lake Odessa, Michigan 
MCT AY TOPE OL, C5} OUi. 5... cs. er chk shel cates Coren a alias ete os Kee hs Detroit, Michigan 
CORES PRA 8 telel oan: 00 ireegs AiR a ee nD MRT ee ree Laka 7 5 ais Battle Creek, Michigan 
AMET Es WU eS Sod Ve hd SONA cabbie Coy ei MR Se LONE, SN Pat teen Birmingham, Michigan 
PAL MIEOTI A Soto ps Nai cts eas cee eM APS a PP oe oe Portland, Michigan 
Ede ied feria (2 gd 1] eh la Sila, ee ee NR aS yk RR ie CD Grand Rapids, Michigan 
PEOOnO Ls Onaga ey 2 PUSAN Pe eng ee haan, | even Sub BB fe Lowell, Michigan 
RMN: Bie at at CS an! to Dh ein ots RE AMIE wid Rass ie Dan Vermontville, Michigan 
SUSE es CFO) Sek eee ile chan Mh Re AO as Oe en al, ree Holland, Michigan 
PD ARUE CS i sc ot Agta celta eA < ORR NE Sie tds Hamburg, Michigan 
DTG SGC VE We et ee. oS OM Ah oe Roe ees SER end to Williamston, Michigan 
PL Me i SE AES, 2A Men ie Fie ere Saranac, Michigan 
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EXPERIMENT STATION. 


REPORT OF SECRETARY AND TREASURER. 


The following account shows the receipts and expenditures ©! ihe 


Experiment Station for the year ending June 30, 1900: 


Dr. 
Sly, 1s31899—To balances on hand: so... eee ce Jee. seo ee $895 66 
July 6, 1899 received from U.S. Treasury............. 3,750 00 
Oct. 9, 1899 received from U.S. Treasury............. 3,750 00 
Jan. 6, 1900 received from U.S. Treasury............. 3,750 00 
April 6, 1900 received from U.S. Treasury............. 3,750 00 
June 30, 1900 license fees on 81 brands commercial 
TELE ZETS Akio ttt ae eee 1,620 00 
miscellaneous receipts, mostly farm pro- 
GINCESS hs al seebans iar ea eich ae Se LS os event odes 586 64 
miscellaneous receipts, South Haven ..... 257 52 
June 30, 1900—By disbursements as per vouchers filed in 
the office of the State Auditor General. .......... 
July 1, 1900 alan Geromphande creray tcp etre aoe Ani A Sewell enh cme ae 
$18,359 82 


$17,872 38 
487 44 


$18,359 82 


From twenty-five to thirty-five thousand copies of station bulletins 
are now issued, and the demand is increasing as farmers learn of their 


value. 
in bulletin form has been sent out by the station. 


DISBURSEMENTS ON ACCOUNT OF U. S. APPROPRIATION. 


Salaries: 
Assistants to scientific/stafl, NO. 5.5.0 os. .lece tes cts oe $1,854 56 
Director and administrative officers, No. 6................ 2,193 99 
SCLONUIG Shail-o NO ie arene ee one a | he ae ae anew 4,771 50 
Labor: 
Monthly employes, 2; average rate, $20.50................. $246 00 
Daily and Hourly CMplovesias Hes os zc cekdinn sega eyeseeee 2,353 25 
Chemical supplies: 
Harmon last cc recta ec flora is ie as Se OU ORR Pe es TERE ee Ts 
ER EetOness main Oats OGCs tees), ee taain e Aotco leh Ausitege rena oe $324 52 
Bulletin envelopes and reports... .... 0.2.0.0... cc cee eee ee lene 386 83 


CALEIOW LORWAT Ge acetate. ois EET, ie Oe EN RON Senco os lets wlerates 


Several press bulletins have been issued and special information 


$8,820 05 


72 


Brought forward 


Seeds, plants and sundry supplies: 


Agricultural 
Horticultural 
Miscellaneous 


Tools, implements and machinery: 
RODRITS ee re ore te heat) bag Ee ce tee 
ING WPUTCDASOH: chit ee cescte tes hens senate tot ote none Ot 


Furniture and fixtures: 


Scientific apparatus: 


1 polariscope 
1 apochromatic objective 
Sundry items 


Live stock: 


Traveling expenses: 
In supervision of station work 


Peco ss Uw) 6.0 ee lete! bbe 6 « © Visa 0, 0]D 0 .wioie 6 ¢ 16, s, 50 © 10,0 wipie 
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$223 59 
192 80 
82 27 


$37 90 
71 36 


$11 10 
6 50 


$154 45 
73 75 
277 74 


@cafve! else (0. a\,6a) (8 Np. ote) to 16 81 5 1 KoWeh4 co shames ce, lmiie us iear SLs (aiip ce inl Sup 


Enon CXPOUsES? >). ( ger Vici se Tae ee WC: Foe gle tape ores eee 


BJ's He (eilaswe ws eija)id opehs te =) exiape ia) ® loipsege lees) selue TY obese ee shelley slo t= c=, oe kaa een 


Postage and stationery 


Mreiohts ance xpresste. Nor. icteric ees da OE FA ena ne 


ML CEPNSIOEA Lc ie se eho nae tise en 
Feeding stuffs 


EOLA Es ae wiser aot reer eee 


Sune 0 ie wile jeje. ehe ots @ \e lle lo) oe)» le im ieee) elie! ols n'a nae 


ASE TATV os oes Ait ae tals OY eh bein Ae ee 


$15,000 00 


$12,402 66 


498 66 


109 26 


505 94 


DISBURSEMENTS OF EXPERIMENT STATION—MONEYS OTHER THAN RECEIVED FROM 


1b) O01 Pentti pata ren eae ete oa A eee 


Tools, implements and machinery 
Feeding stuffs 


Balance on hand 


UNITED STATES TREASURER. 


PII es ele! lel eke oom le bee sie smile el > oe eel awit 0 es) eho, « ete uerene sts 


BD0"s| ts obese » vee slew a) 8 whe) efelmtels ihe Imac 


REND rotenone or ee ee 
Heat, light and water 
Traveling expenses 


$711 98 
1,459 18 
3 87 
24 58 
6 86 
369 81 
30 68 
24 61 
112 40 
B4 97 
7 10 
81 34 


$2,872 38 
487 44 


$3,359 82 
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REPORT OF THE DIRECTOR. 


To the President: 


There have been issued in the vear ending June 30, 1900, the following 
bulletins: 


No. Title. Author. Department. Pages. 
| 

174 | Fertilizer Analyses.................. (ealt35 (Ge (82 0a ae Bone Saar ABBE Chemical. 222.22. 12 

175 Some Insects of the Year 1898...... | IRSISRIReM ate otc don bose ceed Entomological ... 33 

176 | Strawberry Bulletin..:............. | L. R. Taft and H. P. Gladden....| Horticultural ....| 14 

177 Report of South Haven Sub-Station) L. R. Taft and S. H. Fulton...... Horticultural .... 42 

Pisee| WV OOL BUI GDI a.2:¢2 caer itele eee cites | H.W; Mumford... 0.2... secon Agricultural ..... 48 

179 | Sugar Beet Investigations..........| J. D. Towar...........2..5..-+0+5- Agricultural ..... 23 

180 | Insects of the Year 1899............. | liteel s ial geting oh Cingou ebaodene uo. Boe Entomological ... 29 
( Soil Tests on Uplands.and Muck.. 

181; Clover and Lucerne Notes........ Ue BRAN enor So Geoaasnoe bode SCE Agricultural .....| 23 
Wheat Experiments.............. | 

iszen Pare Wilko Supply: sca. atc ates caces ChB Marstiallor(ssteteliae alae el Bacteriological... 18 

183 | Gassy Curd and Cheese............. CoH MATS ae elec eee sie testi ote Bacteriological... 12 

184 Tuberculosis and Its Management..| C. E. Marshall.......-........-... Bacteriological... 59 


One special bulletin has been issued in the same period, making the 
thirteenth in that series. It was entitled, ““A Review of Prof. Bang’ s 
Work with Contagious Abortion,” and was written by C. E. Marshall. 

I am very glad to report that there has been no change in the working 
force of the station during the year except the resignation of Prof. W. 
B. Barrows as consulting entomologist and the promotion of R. H. Pettit 
to that work. 

The reports of the heads of the various divisions and the bulletins 
which are submitted herewith will give a more accurate idea of the work 
of the station during the year than can any report compassed within the 

narrow limits that could ‘reasonably be allowed me. 

in the agricultural division much attention has necessarily been given 
the subject of sugar beets. Nine sugar factories were in operation dur- 
ing the last campaign, and another may be expected to commence work 
in the early fall of 1900. The season of 1898 was on the whole de- 
cidedly fav orable for the production of a large crop of beets at a good 
profit to the grower. The season of 1899, on “the contrary, was not one 
that allowed a large yield. Asa result of this sequence of seasons many 
farmers who had been induced to contract with factories for a large 
acreage in 1899 snffered no inconsiderable pecuniary loss from the sea- 
son’s transaction. They had been induced to go into the raising of 
beets by the success of farmers about Bay City the year previous. The 
Experiment Station sent out a large amount of seed in the spring of 
1899 to selected farmers who would. consent to raise an area of at least 
a quarter acre, keeping careful watch of the incidents of the growth of 
the crop, and keeping a record both of the items of expense and return 
and the observations made. The results of the analyses of the beets 
sent in confirm the work of previous years and demonstrate conclusively 
that there are no counties in the State south of a line drawn east and 

10 


74 STATE BOARD OF AGRICULTURE. 


west through the northern boundaries of Mason and Arenac counties 
that do not contain large areas well adapted to the growing of beets. 

As to the soil to be selected for beets the experience of 1899 goes to 
show that in a very dry season a soil containing considerable clay pro- 
duces a much larger and better crop than one too sandy. The clay soils 
must, of course, be fairly rich in organic matter and in a high state of 
culture. Sandy soils, while easily penetrated by the roots of the beets, 
dry out too readily unless well filled with decaying organic matter. I 

call attention to the investigations of Prof. Towar as reported in bulletin 
179, which follows. 

The investment of the large amount of money in the sugar factory 
shows that the raising of beets in Michigan has passed beyond the ex- 
perimental stage, and the station in the future must devote its attention 
not to the question whether given localities can raise profitable beets, 
but to the problems involved in the production of the largest amount of 
sugar per acre without injury to the fertility of the soil. The fertilizer 
question is one of the earliest, therefore, to be undertaken. A careful 
watch is kept on the insect and fungus diseases of the crop, with results 
reported by Prof. Pettit in bulletin 180. 

The experiments still continue with the leguminous crops mentioned 
in my last annual report. The sand lucerne has again maintained its 
good reputation. The agriculturist of the station has distributed seed 
of this valuable legume in selected localities of the State where it will be 
of most value. Our aim is to secure, if possible, some legume that will 
be reasonably certain to germinate and produce a crop of forage on the 
sandy soils of the State now lacking in organic matter. 

The work on muck land continues with promise of important and yal- 
uable results. These experiments are scattered widely over the State, 
and the results will be predicated on trials under the widest variety of 
conditions. 

Lack of funds has prevented the undertaking of experiments with live 
stock as was hoped at the beginning of the year. Prof. Mumford has. 
conducted an investigation of the present status of the wool production 
in the State and the conditions which lessen the prices obtained for 
Michigan products. The appearance of a timely and valuable bulletin 
on the subject of Michigan wool cannot fail to be of great value to the 
sheep raisers. The work with the grade dairy herd has been brought 
to a conclusion in the spring of 1900. Much attention should be given 
to this work with live stock in the future. The sheep industry is 
menaced by a very serious evil in the form of stomach worms and nodu- 
lar diseases of the intestines. For the latter no known remedy exists. 
No more promising field opens before the station than investigations. 
looking toward the discovery of some easily applied but efficient remedy 
for this insidious disease. The call for work along the lines of hog 
cholera is not as pressing this vear as last. 

Prof. Marshall reports the conclusion of the work on tuberculosis. 
This line of experiments has cost the station a great deal of money, but 
the results justify the expenditure. This is not the proper place to 
review in detail the work accomplished. It is enough to say that a 
definite and important addition has been made to our knowledge con- 
cerning this disease, than which no more threatening and widespread 
exists today. 
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In the horticultural division the work of last year was continued. 
Spraying with Bordeaux mixture or copper sulphate solution has been, 
for leaf curl of the peach, continued with results the most satisfactory. 
The discovery of the cause of crown gall on the peach by Prof. Toumey 
of Arizona, a graduate of this College, lessens the danger to be appre- 
hended from this disease, although as yet remedies are not forthcoming. 

The work at the South Haven sub-station has proceeded very satisfac- 
torily under the immediate supervision of Mr. Fulton. 

By an act passed by the last legislature and approved by the governor 
in March, 1899, the State Board of Agriculture was authorized to estab- 
lish a sub-station in the upper peninsula. This sub-station was by reso- 
lution of the Board placed in charge of the director and council of the 
Experiment Station. 

The station was located by the Board of Agriculture in October, 1899, 
after a careful examination of proposed sites in many counties of the 
upper peninsula. The location chosen was at Chatham, on the Munising 
Railroad, eighteen miles southwest of Munising. One hundred and sixty 
acres of land was donated to the Board for this purpose by the railroad 
company, who engaged to clear certain portions of the land and fit it four 
experimental purposes in time for the beginning of experimental work 
in the spring of 1900. 

Mr. Leo M. Geismar of Reed City was placed in charge of the station, 
and began work May 1, 1900. Experiments have begun with the cereals 
and garden vegetables. 

Respectfully submitted, 
: C. D. SMITH, 
Director. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1900. 


REPORT OF THE AGRICULTURIST. 


Prof. Clinton D. Smith, Director of EHxuperiment Station: 


Dear Str—I herewith submit the report of the Agricultural Depart- 
ment of the Experiment Station for the year ending June 30, 1900: 

In the report submitted one year ago a general outline of the work .n 
progress was given. The experiments therein enumerated have been 
conducted and are still continuing in accordance with their original 
plans. Since that time the care of the pine plantations has been turned 
over to the Farm Department of the College, leaving the other fields and 
work in the hands of this department as described in the former report. 


CO-OPERATIVE SOIL TEST EXPERIMENTS. 


The completion of these experiments in the fall of 1899, though in some 
cases somewhat disappointing and unsatisfactory, led to some very 
important conclusions in regard to the fertilizer question in this State. 
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The results of a single year’s experiments of this nature is never con- 
clusive enough to warrant the drawing of definite conclusions. Fur- 
thermore, the extreme drought of the summer of 1899 may have been 
the cause of the disappeintments which followed the applications of 
fertilizers in some localities. The results, however, of this experiment 
are published in bulletin form, and some of the experiments are con- 
tinued for another year. I take this occasion to thank the gentlemen 
who kindly conduc ted these experiments, and though all the experiments 
are not being continued it is generally the fault of the land, the location, 
or lack of time and funds that necessitated our dropping some of them 
this year. 

These soil test experiments are being continued by Mr. L. B. Walton, 
Dryden, Lapeer county; Bruce Phillips, Utica, Macomb county; Glen C. 
Lawrence, Ypsilanti, Washtenaw county; A. E. Gregory, Dowagiac, Cass 
county; H. M. Kingsley, Kendall, Van Buren county; the Parmelee 
Farm, opposite the College grounds, Ingham county; and on the College 
farm 

SOIL TEST ON MUCK LAND. 


The experiments on muck land in field 183 were carried through the 
season of 1899, using leached ashes, ordinary sand, air slaked lime, com- 
mercial and home mixed fertilizers, stable manure, wood ashes, and 
fertilizers, alone and in combination, to provide a test similar to that 
conducted on the uplands. The crops sown on this experiment included 
nearly all the annuals that would naturally be sown on this kind of soil. 
The results were as a rule very uniform, the largest yields generally 
being on the plots receiving stable manure. Very satisfactory results 
were obtained from applications of wood ashes, and other materials in 
which the mineral elements played a prominent part. Indeed, the 
leached ashes gave very satisfactory results in some cases, while the 
application of sand from the College gravel pit gave material increase in 
yield over the unfertilized plots. Thoroughly rolling the ground gave 
yields nearly as good as where liberal applications of commercial ferti- 
lizers were made. The importance of work in connection with muck 
land led to the inauguration of three experiments on portions of some 
of the large muck areas of the State. These experiments were begun 
this spring and are being conducted by Mr. C. R. Ferguson, Almont, 
Lapeer county, Mich.; Mr. A. M. Todd, Pearle, Allegan. county, Mich., 
and by the Michigan Asylum for the Ins: ane, Kalamazoo, Mich., on some 
of the Kalamazoo celery soil. These new experiments, occupying about — 
thirty-three 1-20 acre plots, are receiving wood ashes, leached and un- 
leached, air slaked lime, in varying quantities from two to four tons 
per acre and in combination with stable manure, commercial fertilizers 
and mixed manures. There are also plots devoted to salt, land plaster, 
and nitrate of soda, dissolved phosphate rock, potash salt in various 
combinations. Several nothing plots are inserted as checks, one of 
which is being thoroughly rolled to note the effect of packing this kind 

of soil. The crops sown are sugar beets, corn, onions, potatoes, mint, 
oats, carrots, and a few other roots and annual crops. 


TESTING VARIETIES. 


Varieties of wheat, corn, oats and clover have been tested the past 
year, the results of which will appear in bulletin form. The limited 
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area of land at the disposal of the Experiment Station stands in the 
way of satisfactorily conducting variety tests. A portion of the experi- 
mental grounds known as the Davenport plots have been appropriated 
for testing varieties of wheat and other crops. At present twenty of 
these plots are promising a very satisfactory test on sixteen varieties 
of wheat, Dawson Golden Chaff being sown as the check crop for the 
test. Asa means of more extensively testing varieties of wheat we sent 
out to seyeral farmers in the State the seed for conducting tests with 
wheat at the last seeding. The department furnishing the seed in this 
experiment, and the farmer promising to make a careful comparison 
of the varieties sent. together with those growing on his farm. It is 
hoped that by continuing a system of this kind some very reliable figures 
may be obtained. 
SAND LUCERNE. 


The very satisfactory results in the growth of this perennial legume 
have led to the expanding of the experiments and distribution of seed 
to about 150 farmers of the State. The plots of this crop were cut four 
times last year, the better plot yielding over five tons of hay per acre. 
We are experimenting this year on the value of this crop as a pasture 
plant, pasturing sheep in hurdles on a small area of it. A new seeding 
of one-half acre was made this year, and to the names of 150 farmers 
a quantity of seed was sent sufficient to sow five or six square rods, 
together with a letter of instruction. This plant is giving so much 
promise, especially in the dry sandy regions, that we hope for its uni- 
versal adoption as a new hay crop in this State. 


SAND VETCH. 


The department is constantly receiving letters of inquiry relative to 
the characteristics of this plant. In order to learn something more of 
its value as a forage and hay crop, as well as its value as a green manure, 
the department has sent out about 120 packages of seed of this plant. 
After time enough has elapsed to give this a fair trial we hope to receive 
replies from the people who have it, and publish them in a future 
bulletin. 

A large number of varieties of cow peas and soy beans were grown 
the past year. These are being grown again this year, with the idea 
of studying their feeding and fertilizing value, the results of which we 
hope to publish in a bulletin on legumes in the near future. 


SUGAR BEETS. 


The work of the past year in connection with the sugar beet growing 
was directed to the testing of varieties, the date and method of planting. 
distance apart of planting, and the use of fertilizers in connection with 
the crop. The fertilizer experiments were directed to determine not 
only the yield, but their effect upon the sugar content and purity of the 
beets. In this latter direction the chemist of the Experiment Station 
has heartily co-operated. 

The experiments now in progress with sugar beets are in continuation 
of those begun one year ago. In our co-operative experiments on muck 
land especial attention is given to sugar beets under the various treat- 
ments to determine if it is possible to grow on our muck lands a quality 
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of beets that may be profitably sold for sugar manufacture. The results 
of last year’s work with sugar beets are recorded in bulletin No. 179 


CLOVER. 


An experiment intended to continue for several years, to determine 
the best time of year to sow clover seed, has been in progress for 
thirteen months. The-plan is to sow clover seed on soil of uniform 
character and condition, continuing the experiment until there is a 
suffic ient number of results that averages may be drawn. For the past 
season’s work the results give a preference to a period between Febru- 
ary 1 and July as the more desirable for seeding to clover. The ground 
was plowed and the clover sown alone without a nurse ¢ rop, the mowing 
machine being used two or three times during the first year to cut the 
weeds. Further reports in regard to this will follow in succeeding 
publications. 

CURIOSITY STRIP. 


This interesting plot of ground is being kept as a part of the Experi- 
ment Station fields, and is used to introduce new plants and to have at a 
convenient place many of the ordinary crops which are sown in various 
portions of the College farm. Last year the Australian Salt Bush made 
a very promising growth on this strip of land, and this year is being 
tried in larger areas on the College farm. Secaline, a perennial which 
has occupied the curiosity strip for several years, seems to be dying out, 
it having received its death blow during the cold weather of the winter 
of 1898 and ’99. Peanuts were successfully grown last year on the 
sandy part of the curiosity strip and yielded in quantity sufficient to 
encourage us in further attempts to grow this crop here. Three varie- 
ties of tobacco were successfully grown on the curiosity strip in 1899, 
indicating the possibilities of growing this crop in Michigan. 

A small portion of the time of the agriculturist has been given to 
planning experiments for the upper peninsula station and the purchase 
and shipment of tools and seeds for that place. 

During the past winter eight weeks of the time of the agriculturist - 
was consumed in attending Farmers’ Institutes. 

Respectfully submitted, 
J. D. TOWAR, 
Agriculturist. 
AGRICULTURAL COLLEGE, MicH 
June 30, 1900. 
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To the Director: 

I have the honor to submit the following report of the work in experi- 

ments with live stock for the year ending June 30, 1900: 
* A bulletin on the ‘‘Production and Marketing of Wool” was completed 
and mailed by the station. As this bulletin appears in full elsewhere 
in the current report of the State Board of Agriculture it is unnecessary 
to speak of its contents. 

We are still investigating this subject with a view of placing in the 
hands of the wool growers information which, if taken advantage of, 
will make it possible for wool growers of Michigan to get the highest 

market price for their wools. 

We cannot say as yet whether or not enough information will be gath- 
ered to complete another bulletin. If not, some way will be planned 
to give the people the benefit of our investigations. 

An experiment had been planned in testing the relative value of silage 
and shock corn for fattening steers, but for lack of funds the experiment 
had to be abandoned. We are now expecting to carry forward this pro- 
posed feeding experiment during the coming winter season. 

We have been planning for some time a breed test with our principal 
breeds of sheep. Not a comparative feeding test, but by using a definite 
number of breeding ewes of each of the leading breeds of sheep and 
carrying them through for a year or more the relative cost of keeping the 
same would be indicated. We believe such an experiment would be of 
great value to our farmers. We know much more of the probable rela- 
tive income from the different breeds than we do of the relative cost of 
keeping the same. One factor is as important as the other in deciding 
the relative profit of the different breeds in the farmer’s hands, and 
we believe there will be less chance for misleading results in an attempt 
to fix upon an average cost of keep for a year, than upon the relative 
income. In an experiment of this nature the income from each breed 
might be noted. Funds are not available for carrying forward this 
experiment the coming year, but we trust it may not be delayed longer. 

Respectfully submitted, 
HERBERT W. MUMFORD, 
EBxperimenter with Live Stock 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1990. 
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REPORT OF THE HORTICULTURIST. 


Prof. C. D. Smith, Director: 


Sir—lI have the honor herewith to present the report of the work in 
the Horticultural Department for the past year: 

With the opening of the year the resignation of Prof. H. P. Gladden, 
who had acted as assistant horticulturist for ten years, left the work in 
experimental lines at the College to be performed by Mr. Dean and 
myself. Before closing his connection with the College Mr. Gladden 
wrote up his notes upon strawberries for 1899 and they were published 
as a bulletin. The work for the season as outlined in my last report 
was carried through and plans were made to publish the results, but 
press of other work has made it impossible to prepare them for the 
printer. 

During the spring a new plantation of raspberries has been made 
and the vacancies in the vineyards and orchards, caused by the winter 
of 1898-9, have been filled. The loss was almost total in the case of 
the older peach trees, and a very large per cent of the grapes also were 
killed. The wind storm of June 8&8 broke down many of the large trees 
in the apple and cherry orchards and overturned a considerable number 
of the young trees. The large apple orchard promises a good crop of 
fruit, and many varieties of pears, plums and cherries are also quite full, 
but the young trees will give but a light crop, although it is hoped that 
there will be enough in most cases to give an idea of the value of the 
fruit. The strawberry plants made a poor growth last year, and as a 
result only a light crop has been secured this spring, and the test of the 
varieties has not been satisfactory. 


THE SOUTH HAVEN SUB-STATION. 


Mr. 8. H. Fulton has been in charge of the work at South Haven for 
the past year and has performed his duties in a very acceptable manner. 
The orchards and grounds have been well cared for, and his notes and 
reports have shown excellent judgment. During the last season many 
new varieties came into bearing and descriptions were given in the bulle- 
tin published during the winter. Although the crop of peaches was 
quite light, nearly all of the other fruits gave a good yield and brought 
goed prices. The returns from the sweet cherries and English goose-: 
berries were especially satisfactory, being about twice as much as was 
received for ordinary fruit, and the extra care taken in preparing it for 
market was well repaid. 

During the summer, photographs of the orchards and of specimen 
trees of the different kinds of fruit were taken for exhibition at the Paris 
exposition. Copies of these photographs and forty plates of fruit of 
different kinds were also exhibited at the meeting of the American 
Pomological Society in Philadelphia last September and were awarded 
a Wilder silver medal. 

Various experiments in spraying, pruning, thinning and fertilizing 
were tried during the year and the results were published in bulletin 176. 
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A large number of experiments in spraying for the leaf curl of the 
peach were tried in 1899, but as the disease was not very trdublesome 
the results were not conclusive. Accordingly, the experiments were re- 
peated in 1900, and the results fully substantiate the claims made in 
previous years. 

The disease was quite troublesome in the vicinity of South Haven, 
and when the trees were not treated, those of varieties subject to attack 
lost nearly all of their leaves and much of their fruit. Profiting by the 
observations made in 1898 and previous years, nearly all of the trees 
were sprayed with copper sulphate solution (one pound in twenty-five 

gailons of water) during the first week in April, and these trees showed 
only here and there a curled leaf, the location of which indicated that 
the buds from which they came were not reached by the solution. <A 
number of trees of the same varieties were not sprayed until the last’ 
week in April, and, although none of them were seriously injured, those 
that were of varieties subject to attack lost a good many leaves, while 
a single tree that was not sprayed at all dropped practically all of its 
foliage and fruit. The south row of trees in the southwest block gave 
an excellent illustration of the benefits of spraying. They are quite 
close to a hedge and it was difficult to reach them with the spraying 
material, especially as a strong breeze from the south was blowing at 
the time. As a result the south side of the trees was imperfectly 
sprayed and the foliage was much injured by leaf-curl, while upon the 
north side of the same trees little or no indication of the presence of the 
disease could be detected. 


WORK AT THE UPPER PENINSULA STATION. 


In order to test the adaptability of that portion of the State to the 
erowing of the different kinds of large and small fruits, arrangements 
were made to test some of the most promising varieties at the Chatham 
sub-station. <A list of varieties thought to be desirable for that section 
was prepared and submitted to Prof. Green of Minnesota, Prof. Goff of 
Wisconsin, Prof. Waugh of Vermont, Prof. Munson of Maine, Prof. 
Sears of Nova Scotia, and Prof. Craig of Iowa, but formerly of Ottawa, 
Canada, for criticism and suggestions. The lists secured in this way 
showed a remarkable similarity, and an endeavor was made to obtain as 
many as possible of the varieties. The trees were shipped to Chatham 
the last week in April, but were ten days in reaching there and arrived 
in poor condition. ‘Phe tract selected for the orchard is a “sandy loam 
and has a slight slope to the south, but at its north edge the land drops: 
off abruptly for fifty feet. Owing to delay in clearing the land it could 
not be got ready for the trees before the first of June and they were 
planted out in nursery rows near the small fruits, which were planted on 
the other side of the ravine. The weather has been quite favorable and 
the loss has been smaller than was expected. 

As the best results with small fruits in that section are likely to be 
secured from late varieties, and because the location is more favorable 
for holding the snow and a late start in the spring, the site chosen 
for them is on a north slope, where the soil is a light clay loam. The 
plantation includes about ten varieties each of strawberries, cooseber- 
ries, raspberries and currants; while the other orchard trees include 
about fifty varieties of apples, twenty each of plums and cherries, and 
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two each of pears and peaches. A few early varieties of grapes will 
also be tested. In the way of vegetables, small plantings were made 
of early and late cabbages, celery, beets, onions, turnips, sweet corn, 
potatoes and radishes. : 

During the year considerable time has been used in replying to letters 
upon matters relating to all lines of horticultural work, and a number 
of visits have been made to orchards in other sections of the State, 
when the subject was deemed of sufficient importance and when suffi- 
cient data to warrant a definite answer could not be secured by 
correspondence. 

At the State Fair at Grand Rapids, in September, an exhibit of vege- 
tables from the College and of fruits from South Haven was made. 

L. R. TAFT, 
Horticulturist. 
AGRICULTURAL COLLEGE, MICH., 
June 23, 1900. 


REPORT OF THE CHEMIST OF THE EXPERIMENT STATION. 


Prof. C. D. Smith, Director of Experiment Station: 


I herewith submit the report of the Chemical Department of the Ex- 
periment Station of the Agricultural College for the year closing June 
30, 1900: 

The laboratory of the Chemical Department has been a scene of busy 
activity for the entire year, the evidence of which appears in the test 
of analyses and investigations herewith submitted. To carry forward 
so many and so extended investigations in connection with lectures and 
class-room work of the College has taxed the powers of chemist and 
assistant alike. 

WORK DONE DURING THE YEAR. 


Cow Peas.—Analysis of three species of cow peas to determine the 
crude protein, total nitrogen, per cent of ash, of phosphoric acid and 
potash. This was done at the request of the Farm Department, to de- 
termine their use as fodder plants and their value as accumulators of 
fertilizing material. 

Feeding Stuffs.—Analysis of six kinds of commercial feeding stuffs, 
to find their food value from their content of crude protein, fat and 
carbohydrates. 

Samples from Association of Official Agricultural Chemists.—Con- 
sisting of wheat, of bran, and of clover seed, from Thorn Smith. 

Pea Bran.—For complete analysis. Submitted by the Agricultura] 
Department. 

Fertilizers in the Market.—Nine samples of commercial fertilizers 
were analyzed in the fall of 1899, Submitted for analysis after the ferti- 
lizer bulletin for the year had been printed. 

Fertilizers in 1900.—Eighty-five specimens of commercial fertilizers 
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have been collected in the open market for the fertilizer bulletin for 1900. 
Wood Ashes, and Crocker’s Corn and Wheat Fertilizer.—Submitted 
by the Farm Department. 
Lime Stone from Grand Rapids, submitted by the director. 


SUGAR BERETS. 


A large number of analyses of sugar beets have been made for numer- 
ous parties. 

Sugar and Purity.—Five hundred and sixty-seven samples of beets 
have been analyzed during the year, to determine the percentage of 
sugar and the co-efficient of purity. Many of these analyses were made 
for the Farm Department in connection with experiments there carried 
on in the use of fertilizers, methods of cultivation, ete. 

Pellet’s Method.—Nine samples of sugar beets were analyzed by 
Pellet’s method of extraction by hot water, to determine the per cent of 
sugar and the mare. 

Entire Beet.—The whole beet, divided into three parts, leaves, neck 
and body, was analyzed separately, to determine the amount of sugar 
in each, ihe organic nitrogen and the ash elements, including potash, 
lime and phosphoric acid. This was done to find a basis for estimating 
the impoverishing influence of the removal from the field of one or more 
of these divisions of the beet. 

For these analyses.I am indebted to the help of my faithful assistant, 
L. H. Van Wormer. 


PAPER ON SUGAR BEETS. 


In connection with the work on ‘sugar beets in the State, I attended 
the State meeting of the Farmers’ Institutes in Ann Arbor and read a 
paper, “The Relation of Factory to Farm in the Beet Sugar Industry,” 
and participated in the discussions on this subject. 


THE MEETING IN SAN FRANCISCO. 


Having been elected president of the Association of Official Agricul- 
tural Chemists, a body that has control of the official methods of ‘analy- 
sis of fertilizers, food stuffs, etc., etc., in the United States, it became 
my duty to attend the meeting in July, 1899, at San Francisco, to preside 
at their meetings. The Association of Agricultural Colleges and Ex- 
periment Stations held a joint meeting at the same time and “place, and I 

yas thus enabled to attend the meetings of both bodies, and with Prof. 
Smith to represent the College and Station in these meetings. 

The excursion, the meetings, and the opportunity to see so much 
of the agricultural and pomological resources of California, were very 
enjoyable, and especially to meet so many of our students holding high 
positions of trust and responsibility in the west. 


FERTILIZER BULLETIN NO. 174, 


The bulletin on fertilizers could not be issued till July, 1899, because 
of the difficulty of collecting in the open market the specimens for 
analysis on account of the tardiness of the shipment of these fertilizers 
into the State after May 1. While the bulletin cannot be issued in time 
for the spring trade, yet the information is available for use with the 
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farmers who sow it with the fall seeding. The large demand for copies 
of the bulletin by farmers and fruit growers shows that the efforts of the 
station to furnish full and reliable ‘information on this subject are ap- 
preciated by our people. 
A copy of Fertilizer Bulletin No. 174 is appended as part of this report. 
Respectfully submitted, 
R. C. KEDZIE, 


Chemist of Haperiment Station. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1900. 


REPORT OF THE BACTERIOLOGIST AND HYGIENIST. 


Director C, D, Smith: 

The work in this department since last July has been primarily to 
close up work already outlined and under way. I have practically com- 
pleted the work on tuberculosis, have carried a step farther the work on 
“Pure Milk Supply,” and have collected the available data concerning 
the work with a gassy curd germ. What I have to say regarding these 
topics has been presented in the form of bulletins. During the year I 
have published a review of Bang’s Work on Contagious Abortion. Al|- 
though this matter has appeared in some periodicals, it seemed wise 
that stock-growers should be more acquainted with the facts of the case. 
In October of 1899 I concluded my experiments with “crown gall” on 
Mr. A. Hamilton’s farm at Bangor. These experiments were for the 
purpose of establishing the infectiousness of the disease. The results 
were confirmatory. During the year Prof. Tuomey’s researches were 
published, claiming to- have. found the cause of the gall, and inasmuch 
as I had not begun a systematic search for it, I have abandoned the work 
till a more opportune time, or it may be completely. 

Besides the above systematic work, we have spent considerable time 
in examining specimens of different kinds sent to this laboratory. 1 
have examined for different purposes during the past year fifty samples 
of water, twenty samples of milk, four samples suspected of actinomy- 
cosis, three specimens of suspected hog cholera or swine plague, three 
dogs for rabies, three specimens of pus, one specimen of suspected 
symptomatic anthrax, three specimens of cheese, three unknown speci- 
mens or suspected contagious diseases not well established, and I haye 
tested three herds for tuberculosis, as well as examined ten specimens 
for tubercle bacilli. Such work as this requires no little time and 
attention. 

It is my purpose to concentrate my efforts during the coming year 
and not to attempt to cover such a wide field. 

in closing this report, I desire to express my PP reciany of the faith- 
ful assistance of Mr. S. F. Edwards. 

Very respectfully submitted, 


JHARLES E. MARSHALL. 


Department of Bacteriology and Hygiene. 
June 21, 1900. 
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REPORT OF THE CONSULTING BOTANIST. 


Prof. C.D. Smith, Director of Haperiment Station: 

Drar Str—There has been no change in the duties of the consulting 
botanist from former years, except a considerable increase in the 
amount of work done. This fact must be taken into account when 
but one-half of the time of the consulting botanist is expected to be 
devoted to station work, and when in fact over three-fourths of his time 
has of necessity been devoted to College work during the year past. 

The work may be included under the following heads, viz.: Seed test- 
ing, plant diseases, naming plants, work in the herbarium. 


SEED TESTING. 


During the past year the number of samples of clover and grass seeds 
submitted for examination has largely increased, and the results show 
that Michigan grown clover seed is quite free from impurities and of 
good vitality. One interesting fact has been brought out, viz., that two- 
year-old clover seed has given a higher per cent of vitality than one- 
year-old seed. 

The necessity for the examination of clover seed before purchasing is 
plainly to be seen when some of the cheaper samples of seed that are 
offered in our markets are tested. These show a considerable amount of 
weed seeds, dirt, and a low percentage of vitality. 

During the year many samples of beet seed have been tested for the 
Experiment Station of this College, for the Detroit Sugar Co. and for the 
Alma Sugar Co. 

The Detroit Sugar Co. made its entire purchase of seeds from the re- 
sults of the above tests. 


PLANT DISEASES. 


The clover disease mentioned in the report for 1897, p. 99, Gleosporium 
trifglii, has continued to infest the clover fields of the station and the 
farm. It has been observed that the clover plants which are troubled 
with the root borer suffer the most from this disease. No means of cure 
are yet known, although in a well arranged rotation this disease is little 
to be found. 

An apple tree disease new to science has appeared in Michigan during 
the year. Some diseased limbs of Baldwins were sett to the station 
botanist. The diseased specimens were taken from nursery stock which 
Mr. J. B. McCallum of Holton had purchased from Hoopes Bros. & 
Thomas, Pennsylvania. Diseased specimens were sent to J. B. Ellis, 
who kindly named and described the disease. 


ASCOCHYTA MALI E. & E. 


The following description may help in the detection of this disease: 
“Spots circular, 44 to 1 Cm. in diameter, concave, of a pale brick-red 
color, with margin narrowly free, sometimes becoming much larger, ex- 
tending for two centimeters or nearly surrounding the limb. These 


86 STATE BOARD OF AGRICULTURE. 


spots appear to be formed from the altered substance of the bark, which 
is changed in color and cracks away around the margin from the sur- 
rounding bark, which remains in its normal condition; perithecia at 
first solitary, finally two to four or more scattered on the same disk; 
sporous oblong or oblong elliptical, smoky hyoline, uniseptate, 6 to 
& by 214 to 314m. The fungus soon kills the limbs. 


ASPARAGUS RUST. 


This disease was first reported in Michigan, August 18, 1898, by - 
L. W. Ruth, of Benton Harbor, Mich. 

Mr. Ruth was advised to cut the canes and when dry to burn the field, 
hoping thereby to destroy a large number of the winter spores which 
had fallen to the ground. This was done, but the disease was not 
checked to any appreciable extent. 

During the fall of 1899 Mr. Paul Thayer, at my suggestion, collected 
some facts, showing a great increase in the spread of the rust about 
Benton Harbor during 1899. The disease seems to be worse on the light 
dry soils. Mr. Thayer found the disease present on seventeen planta- 
tions which aggregated sixty-six and one-half acres. 

The only treatments given were by Mr. Ewald, who sprayed with 
Bordeaux, and Mr. Ruth, who cut and burned the canes, with no good 
results in either case. 

Whether any preventive measures can be used, beyond proper manur- 
ing and cultivation, remains to be found out by future experiments. 


NAMING PLANTS. 


Hundreds of plants have been sent for names during the year. Among 
these may be specially mentioned a bundle of over two hundred sedges 
sent by the Division of Agrostology of the U. S. Department of Agricul- 
ture, Washington, D. C.; one hundred and forty-five plants collected by 
Prot: U:- Ps Hedrick, near Logan, Utah. 

Many teachers, as well as farmers and fruit growers, send plants and 
weeds to be named. Several persons in other parts of the State have 
sent well preserved specimens of the plants of their localities, which 
haye been named and turned into the general herbarium to the advan- 
tage of all. 

A large proportion of the plants received are weeds, sent mainly by 
farmers and fruit growers.. 


HERBARIUM WORK. 


Work in the College herbarium requires a good deal of time during 
the whole of the year. Unfortunately, the station, as such, possesses 
no separate herbarium, and there can be no distinction between College 
and station work here. 

C. F. WHEELER, 
Consulting Botanist. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1900. 


EXPERIMENT STATION REPORTS. 87 


REPORT OF CONSULTING ENTOMOLOGIST. 


Prof. C. D, Smith, Director: 

Dear Sir—Following is a brief account of the work done by the Ento- 
mological Department of the Experiment Station during the year end- 
ing June 30, 1900: 

On September 1, 1899, the writer was made consulting entomologist 
of the Experiment Station on the resignation of Prof. Barrows from that 
position. Previous to that time the writer had held the position of 
assistant entomologist. 

The season of 1899 was quite a departure from the average as regards 
climate, and this has produced a corresponding change in the insect life. 
The hot, dry weather in midsummer favored certain insects, notably flea- 
beetles, at the same time restraining others. The exceptionally late fall 
favored the Hessian fiy, and at the present time this pest is present in 
numbers in certain parts of the State. 

During the year two bulletins have been published by this office, num- 
bers 175 and 180. The work of the year has been quite diversified; the 
correspondence being, at times, quite an item. A number of trips have 
been made to investigate insect problems and to try remedies in the 
field, one to South Haven and vicinity to investigate various fruit in- 
sects; one to Benton Harbor to investigate insects working on peach 
buds; one to Three Rivers to investigate insects working on sugar beet; 
besides several shorter trips made for like purposes. 

The work against sugar beet insects has been carried on as diligently 
as possible, believing that this important crop, new to the State, 
should be well guarded, and methods of protecting it understood. A 
number of insects affecting this crop have given trouble during the 
season, notably two flea-beetles and the garden web-worm, as well as 
several blister-beetles. 

The strawberry root borer appeared in numbers in the southern part 
of the State, also the raspberry saw-fly. 

A new scale insect of prime importance from an economic standpoint 
has been discovered in the United States during the year and Michigan 
has been found to possess her share of them. <A study of this pest has 
been made and information, which could be used by him, turned over to 
the State Inspector of Orchards and Nurseries, both in regard to the 
habits and work of the scale as well as the infested localities discovered. 

The canker worm has made its presence very evident both during the 
season of 1899 and 1900 in many parts of the State, and a nearly related 
species, the lime tree inch worm (Hibernia tiliaria) has appeared in sev- 
eral places and is rivaling the ordinary canker worm in its depredations. 
It may be controlled by the same methods as are found effective against 
the canker worm. 

Whenever possible, specimens and information regarding scale in- 
sects have been collected, with a view to writing an extended bulletin on 
the subject in the future. 

At the present time the writer is working on several pests, one of 
which is boring in the box elder and several other trees; another is a 
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feeder on strawberry leaves and still another is the well-known peach 
borer. 

Numerous articles on insects and their control have been written for 
the newspapers and agricultural periodicals, at times when information 
was especially desirable regarding specific insects. 

Meetings of the Association of Economic Entomologists of America, 
and of the American Association for the Advancement of Science, at 
Columbus, Ohio, were attended at the writer’s expense. 

The rearing of insects under investigation, and the consequent finding 
of weak points in their life history when they may be fought to advan- 
tage, is carried on under great difficulties; most of the insects dying 
because of the lack of a suitable room to keep them in. <A small glass 
building, such as is used for greenhouse purposes, where the tempera- 
ture, moisture, etc., can be regulated, and where an approach to outside 
conditions may be obtained, has been found useful in several other 
States and could be used to great advantage here. 

It remains for the writer to express his sincere appreciation and 
thanks for the kind aid of Professor Barrows in the form of advice and 
information, both of which are always to be had for the asking, and 
for many courtesies extended at all times. 

Respectfully submitted, 


hk: BO PEs 
Consulting Entomologist. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1900. 


REPORT OF CONSULTING VETERINARIAN. 


Director C, D. Smith: 


Sirn—aAs consulting veterinarian for the Experiment Station I have 
the honor to present the following report: 

The greater part of my work in this connection has been in replying 
to letters received relative to the diseases of live stock. It is very grati- 
fying to report that, so far as my knowledge goes, no serious outbreak 
of any contagious disorder has visited the live stock of the State during 
the past year. The outbreaks of certain contagious swine disorders, 
which visited the State two years ago, have evidently to a very great 
extent died out, inasmuch as no letters have been received relative to 
these conditions during the year just past. 

The sheep industry of the State is threatened with a menace in the 
form of certain internal parasitic diseases; among these the strongylus 
contortus, or stomach worm, and the oesophagostoma columbianum, 
which produces the so-called nodular disease, are doing the most harm. 
The stomach worm does the most harm among lambs; the lambs may not 
show any evidences of the parasite in the fall when they are being 
picked up for feeding purposes, but will develop the disease during the 
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winter to such an extent as to produce a great loss. In one flock of a 
thousand lambs, which had been fed during the winter, which was 
visited this spring, ten per cent were so badly affected with the parasite 
that at the end of the winter’s feeding they were poorer, and would 
bring less in the market than when bought last fall, and yet they had 
consumed as much feed as others in the same pens which were in prime 
condition. Other feeders of the State experienced the same loss, only 
not to the same extent. Some of the feeders are discriminating against 
Michigan lambs on account of these internal parasites. Inasmuch as 
these disorders are taking on such grave proportions, I would respect- 
fully recommend that as soon as possible a series of experiments be 
started with the view of discovering some practical remedy, which will 
act as a preventive, in ridding the animal of the parasites before they 
have accumulated in sufficient numbers to cause harm. 

Another condition which seems to be a menace to the stock interests 
of the State is the disregard the average stock owner has in reference 
to the spread of contagious diseases. This was plainly exemplified 
two years ago in the case of the swine disorders. In most cases no pre- 
cautions at all were taken to prevent the spread of the disease, neigh- 
boring stockmen visited the affected drove freely, the sick animals were 
allowed to roam over the entire farm, or a large portion of it, and in 
some cases the dead animals were left lying where they died, thus 
forming a center for the spread of the disease throughout the entire 
community. This condition may be due in part to carelessness. to 
indifference, but it would seem as though it must be very largely die to 
ignorance on the part of the average farmer; and if some systematic 
and practical method of education could be inaugurated along this line 
we believe that the stock interests of the State would receive an insur- 
ance against the spread of contagious disorders of all kinds, which 
would in time prove to be of great value. 

Very respectfully submitted, 
GEO. A. WATERMAN. 
AGRICULTURAL CoLuEGE, MIcH., 
June 23, 1900. 
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REPORT OF THE APIARIST. 


Prof. Cr Dd, Snrith: 


Sirn—During the year much attention has been given to the treatment 
of foul brood in infected apiaries in different parts of the State. After 
experimenting on different methods of treating the diseased colonies, 
including sulphur and acids, none were found to be effective except the 
starvation treatment. If this is carefully carried out the results will be 
satisfactory in every case. I have visited many apiaries in eastern 
and central Michigan and have, in many cases, assisted the owners in 
.treating their diseased colonies. I have observed while on these trips 
that foul brood is fast ruining some of our best apiaries in the most 
favorable localities for honey production in the State. The only way 
to control the disease is to educate the apiarists to readily recognize 
and knowingly treat the disease. (This can only be done by means of a 
State inspector, which, at present, the State laws do not provide for.) 
Other diseases of brood have been noticed in various parts of the State, 
which should be investigated. This will be a part of the work for the 
coming year. 

The continued experiment on lengthening the tongues of the bees 
so that it will be possible for them to reach the nectar in such flowers 
as June clover, has been carried on with little success, the average 
tength of the tongues of those colonies under experiment being no longer 
than a year ago, the principal difficulty seeming to be the failure of the 
desirable mating of the queens. When this difficulty can be overcome, 
it may be possible to breed up a strain of bees superior to anything now 
known. 

On August 1 the bees were moved three miles north of the College 
to the center of the Chandler marsh. The golden rod, boneset and 
asters were plentiful, and it was expected that the bees would store 
much more nectar than if they were obliged to fly this distance to the 
flora. On account of the continued drouth there was little nectar to be 
secured. The results were as was expected. Those left in the home 
yard lost much more in weight than those taken to the marsh. This is 
the second experiment that has been worked out along this line with 
similar results (Mich. Board Report, 1898, p. 141). The proof seems to 
be conclusive that bees can store more honey when taken to the flora 
than When compelled to fly a distance to secure the nectar. 

An experiment was made to test the value of double starters, a nar- 
row one in the bottom and a wide one in the top of the section. The 
single starters were full shuts. In every case the best looking combs 
were built on the double starters. At the close of the honey flow, the 
sections having double starters, even though not full, the combs were 
securely attached to all four sides of the section, while those sections 
having full shuts the comb was suspended from the top, making it im- © 
possible to shift them, while the double starter sections would shift 
with perfect safety. 

There is in the apiary about an equal number of eight and ten frame 


EXPERIMENT STATION REPORTS. 91 


hives sitting side by side, which we have been watching during the past 
season. The colonies in the small hives were observed to store the most 
honey in the surplus cases in a short flow, but the colonies in large hives 
wintered the best in every case. 

A trial was made with Michigan beet sugar, compared with cane 
sugar, as a winter and spring feed. The beet sugar was found to be 
equal in every respect to the cane. The bees took the feed readily and 
no bad results of any kind were seen. 

Different methods of outdoor wintering were tried with as greatly 
different results. The bees were all either chaff packed or in chaff hives, 
with the exception of two colonies. These two were strong in the fall, 
but the only protection given them was a chaff cushion over the frames. 
These two colonies both died of spring dwindling. The best method of 
wintering was found to be that of giving plenty of upward ventilation 
in chaff inside a tight wintering case. The dovetailed chaff hive, 
with a cushion over the frames and a telescoped cover, also gave good 
results. 

Respectfully submitted, 
J. M. RANKIN, 
Apiarist, 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1900. 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 
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5) Ie eee eee Ci Rerseecen| aeee| (aoa ladee) Seta ee Gol eee G12) S824 festa eda nal ae eee 
| : 
ol UE 
ON I  bonblion sel locte)oanal loca pl looballeccono | sepcanl modoee cial (aco cers| scodod beac 
* Trace. tRain in night; 7a.m + Rain, 5 p. m.; 5:30. § Rain in night; 7a. m. 


102 STATE BOARD OF AGRICULTURE. 


METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Thermometer, in ee Pressure of Barometer reduced to 
open air. ’ Jeans | Vapor, in inches. freezing point. 
Day | | | 
of A 
month. = 
| o 
: Pies : ; : : 
= a a be a = z = = = a = a A 
ee (eco eo > fe chee ae 4 a a 3 
- xn o a te nN o nN ro t- nN | ea #ileaeer 
a. F Ny 
Lhe ae ee 7 76 60 684 | 90 86 94 | .658 | .772 | .487 | 28.997 | 28.914 | 28.977 | 28.963 
Pos st ients 60 82 64 68§ | 88 67 77 | .456 | .731 | .464 | 29.052 | 29.027 | 29.076 29.052 
WB Ocsiw ost 55 72 59 62 | 68 | 81 76 | .295 631 | .380 | 29.098 | 29.067 | 29.101 29.089 
Ly: ere D4 60 55 564 | 7} 100 87 | .362 | .518 | .376 | 29.093 | 29.127 | 29.150 29.123 
pg RSS ee 55 72 52 594 | 81 62 93 | .349 | .489 ! .361 | 29.182 | 29.269 | 29.279 29.243. 
RG ee: | 65| 75! 55] 613) 87! 60] 87 |..376| .519 | .376 | 29.303 | 29.267 | 29.269 | 29.280 
OV EES 56 72 60 62g |, 87 | 72 88 | .391 | .559 | .456 | 29.197 | 29.033 | 28.971 29.067. 
MS Bis ic 52 69 51 574 | 86 | eae 100 | .334 | .496 | .374 | 28.913 | 29.016 | 29.002 28.977 
eRe Oa stern 69 73 | 60 64 77) 81 100 | .446 | .655 | .361 | 29.059 | 29.020 | 29.009 29.029 
aWy, Oc: ir - le) Oz 74) 56 64 83) 17 100 460 641 449 | 29.006 | 28.916 | 28.829 28.91T 
4 ihn € eee | 56 72 56 614 87) = st 87 | :391 | .631 | .391 | 28.923 | 28.921 | 28.939 28.928 
NA oie 4) 0 100. 75 | 61 64 32), Sal, 100 | .570 | .666 | .374 | 28.927 | 28.827 | 28.730 28.845 
a Gb Re 5D 60 | 42 524 | 87 76 91 | .3876 | .396 | .244 | 29.088 | 29.147 | 29.267 29.167 
spt Secs 46 55 48 49% 92) 87 92 | .286 | .376 | .310 | 29.391 | 29.367 | 29.317 29.358 
1) OF Ree 45 53} 50 493 | 92 86 100 | .275 | .348 | .361 | 29.381 | 29.343 | 29.167 29.29T 
gc Vi pees An 60 69 47 583 | 100; 100 100 518 708 | .3823 | 28.977 | 28.846 | 29.005 28.943. 
AV ilies nist. 50 63 60 574, 100 83 88 | .361 | .478 | .456 | 28.977 | 28.899 | 29.023 28.966 
J LR 50 52 47 493 | 85 | 86 92 309 334 298 | 29.047 | 29.071 | 29.177 29.098 
LOSE CR ee 45 55 | 43 47% | 84 7 75 | .251 | .321 | .209 | 29.223 | 29.193 | 29.211 29.209 
Oe Masa 45 57 42 48 76 81 91 | .228 | .378 | .244 | 29.223 | 29.197 | 29.217 29.212 
RS deal totes 51 60 | 50 533 93) 7 85 | .348 | .396 | .309 | 29.231 | 29.267 | 29.273 29.257 
M22... 49 57 | 44 50 | 92 15 84 | .322 350 241 | 29.254 | 29.297 | 29.367 | 29.306 
Ji Psa snaan 51 67 | 46 542 93 | 84 92 | .348 | .556 | .286 | 29.389 | 29.380 | 29.347 | 29.372 
A Ae? eases 60 71 | 659 63% 76 72} 94 | .396 | .572 | .469 | 29.356 | 29.284 | 29.225 29.288. 
AUN eens 63 Ute 38, 66 88 if 88 | .510 | .678 | .423 | 29.209 | 29.182 | 29.169 | 29.18T 
| } R 
Lig DS SSRIBS 66 7. 63 672 | 84 81 | 94] .536 | .680 | .543 | 29.150 | 29.077 | 28.997 | 29.075 
Siitacnat 66 63 | 63 64 94 | 100 100 | .604 | .576 | .576 | 28.882 | 28.897 | 28.902 | 28.894 
Sh Yehieaan 60 75 | 65 662 100 90 | 94] .518 | .785 | .583 | 28.941 | 28.935 | 28.971 | 28.949 
1 OOO eee 67 70 61 66 89} 90 94 | .591 | .658 | .505 | 28.911 | 28.940 | 28.954 | 28.935 
be Sees 63 76 61 663 | 83] 68 94 | .478 | .614 | .505 | 29.095 | 29.091 | 29.041 29.076 
bed Heer 63 80 70 71 100 70 95 | .576 | .717 | .695 | 28.905 | 28.837 | 28.847 28.863. 
BUMS Ec stonirt | codecs | temas aceieco beset eallcatenialeebereteacene ROBE (Sanibel oeuEiaad risceronn acsrcs - | cooled aie 
| | ; | 
WL GARI 5 li pcie coi || )!= ime hereon a 87.7 | 79.5 | OU) ALTA ODG in|) GAO ua ctaiorere sions | wclersarente bic cee 29.096 
See Wiibonotreast tae | 
LASSIE Ey ppaaud) bocoud pSssoe yaaeee 86.2 RS Pee Wem oo aono cerisaocc ee eee 
| | i 
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MAY, 1899, AT AGRICULTURAL COLLEGE, LANSING, MICHIGAN. 
; 77 Registering - . 
Clouds. Winds. |thermom’r. | Rain and snow. 
| ieee ea q 7 an Z . 
Ags. | 22 ot.) || ew TA.M.|2P.M. | 9P.M. = S S z 
| fae ey Fa Ae = | 
2 iy es es ary oa B57 ; | Ee = Ss me PE AS _ 
83 | Be ed ea Weadi ie a | 2 | $2 | o. (82) 3a 
41 5 [°2| ¢ (°Si ao l31s/81/s/81s| 4} 8 | 8 | Se 8261 a3 
tet lige a lel. tg oa Vig aaa Pea lee a) ag PD = Fhe 32 |SFo!l Bo 
at) p=] oe. = oS = = So paahto & o oH Ro ox aa la 5 &| oF 
Bo} SM eo] mm eo) Se JAR 1Ale|Ala] a | & a = Fea (= faa [VS By 
a — ‘ | ' / —_—_—_ 
Haaea| lean 
(11) 2.1 ya (BSS Geet SBe ae leeoae ct se|18|se| 14 |s w| 2 82 GO} eects eb one aa eerace ccoce 
Bac Recnitoratal 40 Cu 100 Cu sw 2|m e] 2/e 6 82 56 In night. AO Vas one 
20,;Cu. | 50} Cir 30| Cir We [MeSH eYe MLL nega acetate || ao! Injnight. | .02 |.....- 
100 Cu | 100) Cu Seval otisnesor 15 f ISO | Peay dl fee Jed Gene 63 50 | 12:00} .06}...--.- 
acl eee ee [ee Hea eeige| ats reins se|..../8 w| 4js wy 1 74 GD Wide acts. aie) cadicks. co eel tote arava cietae 
“U/C a a Be eee Waster mowioe lates \awh a) We, | Sable... diovan | oa. alee 
258) Cee 100, Cu 100 Cu. Se) 2 seh oT sel 2 73 7G heave CA tks etctce| lee sees (Peciton-- 
100 Cu. 25 Cu. 90 Cu. nw] 2 |n e} 5/se/} 1 7 POON Ee seaagod jonnsecce lsdattss|[eecs.s% 
10 Cu. 20° Cu. 80) Cu. se] 2|se] 4/8 wi 1 7 AD Vie Seisteraall seis soe seater cette 
30) Cu 10 Cu 100 Cu. sw] 5 js w\ 12|w 7 7 46 T 6:30pm) .48 |...... 
eet sa pleat et) (Se aieenea, che Be Wet BSW La Wh G4) MCT e IBO! Vac vsides olecranon 
10; Cir. | 80) Nim. 50 Cu. 8 5|se| 8 ine 3 73 SW eaheeood ceeepcad deccra| (tele. 
72] Sce4i88ee! Aron) Qh OBASne lobids| enmeooae nw 9Iinw 12 in0nw 1 60 72 Seo eeeeeene nese) (cc 
a8 fel he Nae 100 Cu. 100 Cu. se| 2|nw| 3 \nw 1 57 | 40 |Rain in night. sal Boonie 
100;Cu. 80 Cir.Cu.) 100 Cu. ne; 3|e] 6] se} 3 60 40 |Rainin night. | .18 |.....- 
. | | | | | | | 
100}Cu. | 0/Cu. | 100 Cu se| 2| 8 |10/se| 3| 75]| 47 |10:30m| 12m.| .36|.....- 
100, Cir.Cu. 100, Nim 100 Cu Se) 3 | 8.) 3 |e" 2 68 48 10 a.m.) 1p.m BW caon.c 
100 Cu. 80 Cu. 50 Cu. nw) 9\inw, 8 nw 5 56 BT 25 ae icrnailte arate o | reve taal eee 
ROG Ca. | 100) Gure |e. s ieee: nw] 6/jne| 4\juw 4 57 BE | dae opsea|sanadeco|opeasal code - 
20 Cu | PY i Cie © oe oe eeeneaee nw 3|[nw 4|.-. 0 60 By been ode Poconos Sennee| locerier 
| | 
40) Cir a Be i os fe he ote Mow) al in wl) P20. 6}, 30 61 fA em Seabed Ce ber onl Pescador too : 
60) Cir | 100) Cu. | ..-.)....---- Cure ee be 1 58 Balls SAAR rol ee Boe oe Bebe lee ur s 
A faceaanee GUNG” anclsl Adgeesce se} 3|se| 4]....| 0 69 GYial Senppeen lseatonoa Padehc||e-os¢- 
Oo hee <td ot Pease prec See eeeet LOR Wh Buse WhEA i | TOil wu8tl beset oe celeste st | ecimee ea 
eee 60, Cu 50; Cir. |s w| 4/s wi 7's wi 1 RO 6) (Ce eee |skic<' 2] aoe 2 
| | | | 
80;Cu. | 100/Cu. 100:Cu. /se| 4/3 wi 1sw! 8| 76| 56 |12:30pm| 4:00| 16|.....- 
100 Nim 100 Cu. 100 Cu w | 3/s wi 11 sw) 3 75 60 |6:30am/11:30 am! .70 !...... 
80 Cu. 100) Cu. 100 Cu TUAW | ee | SRNV Ol eteece 0 re 60 In|night. AD eek ats = 
LOO Cir:Cn:| 100Cu: 225.) Le = w| 7 | Weill exes! wi mG 75 | 59 | In|night. | .02 }...... 
Sn Den Vea eee. 20 (Cine AVis wis Sew] es (Sele 2a] | abe le bOu by. < wae | irae Beery or 
4 Nim. (171) BOE es 70 Eee a Sw) 8|s w 13s w| 5 $3 56 | Ta.m. |8:30am) .34 |...... 
a Pele 520A leona atte ah ee tuesele esl mha[e eekeeecl a ae elena Pec Setar Ce bee 
ai Bate... ce Co area sain 8p cel acl Beas Boel lente 70.5 | 47.1 | PEC AAS Proce en inane al nco’:- 
NM  -- -  - ——J | 
AO ae Oo fore alis oes emara leas | pinrars Weaeraiakerell ore orster= | se erarate & 'o\[lngetevele oad aif erecta atel| crear 
* Rain 11:30. + Rain 3 p.m. + Trace. 
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see eeee 


| ‘Thermometer, in Bap scretd tes ray Pressure of Barometer reduced to 
| open air. " ee imention vapor, in inches. freezing point. 
Day | | 
of b | | 
month. a | 
: : sal et : ; : : ; : ‘ Sr fh 
= a A i) a A a a a = a = A 
< ey ry 3 < yi ry < ry ry ee) Bees ry 
t- nN o = ES) a a oO i nN a 
aay ear 70 0 58 | 683| 90] 78| 988| :658| .744 | .423 | 28.877 | 28.920 | 29.051 
Wh pais 57 a, 57 | 61% 87 76 94 | .407 | .572 | .436 | 29.155 | 29.184 | 29.189 
Sh Votes sas 58 82 70 | 70 94 71 90 | .452 | .773 | .658 | 29.190 | 29.068 | 29.052 
“he i ponobe, 78 88 77 81. 78 73 91 | .744 | .962 | .841 | 29.027 | 28.942 | 28.964 
EVE Die o:c2 2 81! 89 70. 80 87 69 85 | .918 | .948 | .621 | 29.004 | 28.969 | 29.065 
“hg AR OT, 87 70 78 86 76 90 | .799 | .976 | .612 | 29.085 | 29.042 | 29.065 
Wisin. 4 Gl Ni sy ( 66 | 76% 91 72 94 | .841 | .928 | .604 | 29.045 | 28.987 | 29.071 
it) REA eee 64) 74 65 675 89 67 94 | .529 | .568 | .583 | 29.118 | 29.123 | 29.091 
ONE Sears 66 70 58 645 94 85 94 | .604 | .621 | .452 | 29.087 | 29.097 | 29.131 
Ske bot 63 73 54 634 83 7 93 | .478 | .581 | .390 | 29.213 | 29.175 | 29.159 
“Sih Ae ae 65 | 75 55 | 65 73 77 81 | .483 | .666 | .349 | 29.038 | 29.047 28.97 
M 12.. 64) 82 T1 | 12% 83 | 75 95 | .497 | .816 | .720 | 28.982 | 28.984 | 28.976 
oh UB padaae 73 | 86 71 765 85 | 80 95 | .693 | .989 | .720 | 28.980 | 28.993 | 29.003 
fot edee 7 84] 70| 764| 90| 75] 100 | .785 | .877 | .733 | 29.043 | 28.983 | 29.063 
AM eases 64 | 68 51 61 83 7 100 | .497 | .509 | .374 | 29.091 | 29.145 | 29.256 
| 
13 Laaeacic 53 | 7 52 | 574% 86 ¥b 93 | .348 | .522 | .361 | 29.343 | 29.323 | 29.349 
Soe acts 64 75 55 | 64% 83 77 100 | .497 | .666 | .4383 | 29.357 | 29.314 | 29.229 
“ty SG ESGAAS 65 | 80 63 694 89 78 100 | .549 | .800 | .576 | 29.153 | 29.053 29.041 
1 05 CORRE 72 | 7 70 764 86 76 | 100 | .668 | .976 | .783 | 29.042 | 28.953 | 28.898 
AN Saabs 73) 80 55 694 85 78 100 | .693 800 | .433 | 28.966 | 28.986 29.102 
Ae cae 62 | 75.4 63 664 83 73 83 | .460 | .628 | .478 | 29.203 | 29.184 | 29.155 
BE ran holes 69 92 78 79% 70 7 78 | .496 {1.108 | .7 29.095 | 29.047 29.150 
10) BA banone 71 83 62 | 72 86 72 100 | .644 | .802 | .556 | 29.228 | 29.203 | 29.295 
S 24... 77 71 68 | 72 86 86 79 | .644 | .644 | .543 | 29.272 | 29.231 | 29.239 
“SY WRB 70} 81 60 704 80 59 88 | .586 | .624 | .456 | 29.264 | 29.256 | 29.275 
| | | 
M 26...... 62| 81] 59) 674 | 100| 59] 100/| .556| .624 | .500 | 29.300 | 29.256 | 29.238 
pela arotocs 7. 85 70 | 76 85 7 75 | .693 | .691 | .551 | 29.249 | 29.206 | 29.123 
Vet peter 7 7 56 66% 76 90 7 | .572 | .7382 | .427 | 28.886 | 28.846 | 29.174 
AUD weieles 66 73 55 | 64% 78 85 100 | .502 | .693 | .433 | 29.317 | 29.329 | 29.295 
HOSS... 67) 81 64 T0% ws 66 77 | .522 | .704 464 | 29.374 | 29.307 29.281 
cl eee } 
Sri Ciceanal ooo. edotes| ne Soar Sogacd toodes lodeura bates Joneece|eceecelecrecs[eeccecseleccsenes|scnteee 
| | 
SIVEGSANAS siete | sceie ser penane boosor 70.2 | 84.8 | 74.3 | 91.8 594 (3) eee: UR eneeiinaet brooecisod locascc33' 
ee SS ae 
AVEEALE «20. == | pean [ana00| lone 83.6 AGP ml aedob eo lbsoecdc 5) Sodonsu5 


Thunder storm June 3 (slight) 5, 6, 7 (slight) 14. 


METEOROLOGICAL OBSERVATIONS— 1899. 


JUNE, 1899, AT AGRICULTURAL COLLEGE, LANSING, MICHIGAN. 


: oc Registering ; : 
Clouds. Winds. Phennennine Rain and snow. 
A. M. 2P. M. 9P.M. TA.M.| 2P.M. | 9P.M. 5 S & Ed 
| i f=} 3S S 
| . | a - — = - 
ste aE & oe . | 3 oles = = = aS aD. aie (hose 
Pelee ie! a (si oe |S hsisieleis|-s | 2 | #2 | se. lege| as 
pel & jee & joel £ [EIBIEIBIE|S| 8] & | Be | Se (eeel se 
ao as a (anil a ( Se 8/8 8 8 w | = Q° apc Se a Si 
<7 | be Dats 
60 Cir a (Brie lochs ecaocre sw 6\|s wl 6is wl 2) 58 | 
es eee Cee Joneeecsaleceeecseocee nw) 2|s wi 2|....| 0 71 54 
100 Cu SOW Gue laste etree se| 6|se/ 8 s will; 81) 652 
Ak ee Pe ere oe ee bike swi| 7|\s wi12|ls wl 5| 79| 68 
tor) Peggaede 40) Cu. 80) Cu. sw 8/|s w/12\s w 8 89 67 
oe eee 50 Cu. 80 Cir.Cu.| s 2\s w] Sis wl 3 89 66 
ea We p37 clos, © 85) Cu. 20; Cir. sw 8(|s wl...-nw 5 88 65 
ate ees B Seq cod) etitecod che otadaoe nw) 5inw) 5 |jnwi.... 76 7 
60 Cir.Cu.| 50 Cu. SAA nance Nwj----mw) 3|....| 0} 5 | 54 
40) Cir. PAIK Gs bot a le ates =.) 2108) si6)]), 24\tse))) (5 73| 53 
j | | 
60) Gir:Cu:) ‘60)-Cu. |... <|s.a.. a5: se}10 is w| 8is wi 8| 176 45 
100 Cu. BOG ies =) lore hives Geeta swi Tis wi 12 sw 4| & 60 
Sod Se sceea) PeayCl) (ACCT ES] VATS le eeeaic s wi 7/s wi 11| w 2 87 64 
100 Cu 60 Cu 100 Cu Weil Ota Wr eoulececl 0 87 66 
40 CU, [reese cence lense Joveeeeee nw 6inw 10 nw 5} 68 51 
et + sdRAAA lec oe See ane eee, loeieeor cs nw| 4inw;) 5|nw 3 {ie 51 
245 ie ceenee 20} Cu. Basch ehictayeretoterets|| 00 SONI tra EEDAY, (el, en WW, 1 76 | 43 
TDL) CO St a [ey eo! Een a Siow]: 4s. wi 7] --51, 10 S15) or 
Jlse| RE ASEA Miberl (ee ere 20) Cir s 2) s8 Giles 0 88 66 
100) Cu 40 Cu 30 Cir nw) 3} Tjne| 3 $1) 54 
«| ee TRE ES, Dae ne| 3|e|..../se| 7| 77] 45 
86. cl eeeaenee 20 (G7 ely Bi te eco e 8 Tis willis w 5 92 | 42 
Bertie ates Stora sani: |\iercla says 20 Cir w 4: \siw) oT \-225) 0 84 62 
60) Cir LOO Gass 1F|5 SA esaee sw] Lis wi 6|s wi 2 79 |. 55 
“86.0 SRE Stl ABE BORE orn 20) Cir we 2\s wi 3| w 1 81 51 
30 Cir POWC ie Esse balsas, slates sw lijsw Sis wi 1| 83 AQ NX. toces,- [lstercte eels cflaetereta.s)| Peers 
- 7 el ae Saeed (ae A lcnecuccs 80 Cir sw] 6s wi 5's wi 5] 86 49 In night. pi oer: 
100, Cu 100) Cu 40 Cir wj) 8inw G6ine; 4) W7 55 |During day. AIA ese 
es Metetexcsatere hala) cars flat Hiaveve-crare: |lprosa teresa’ pire ioe Die AS le sO pel) 74 Tiel Watere os cke ees] (ais orekcyetes olf etetacscarell aterecotete 
fer a cis. os | os s2cte' Voc ovetesore,sie Jlece.atreters sievesaca se| 5/se| 4/se/ 1 83 ABs Wee) eiahete rere ere (ore 
Li a | ard 
OPIS oki sercieys DAB asic isn/esi6 AGO ehrc ce cate ne lett Jaco (hoe) Gora lorcn)iccagcdl Goode cilliqcnb ser Poca venient Sal Secs 
t 
| | 
DNs xen Aes SAAlae is asroeis LG Scicracs site| later ors | eesere | DEE (cers (oe SOL4SIEDO LT || Laais'elem iar Bolte tent Hea n(aeie 
} ——— — | 
SN Sw) © Nee Levece cal ro toca ftoleters|| bePecn-cil'=/areyci] teceratavetall Sraratacetat [evere-avaibs c elias: oleteterera rata archon ciara 
*5:30 p.m. ¢ 2:30 p.m. ~ Trace 
14 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


| | 
Thermometer, in Relahive humid: Pressure of Barometer reduced to 
: ity, or percentof| , ricer : 4 
open air. Ra tiiation: vapor, in inches. freezing point 
Day | 
of : 
month. | 
5 | 
a i | bal eee Wek as pe rien Way ia FI r A Pa 
< rv fs 3 a Ay ey 4 Q fa 4 fy; Yi 3 
- > SoS ies - > 7) - a oO - > oO | 
tee Ge. 4) i ate ES 
Silene 67 S80 640) S73) Ho 69 77 | .489 | .915 | -464 | 29.255 | 29.121 | 29.083 | 29.153 
RM Ase hx 68 &8 68 | 744 | - 79 69 79 | .543 915 f .543 | 29.121 | 29.067 | 29.114 29.101 
1 EA ee 73 | 87 69 764 85 69 100 | .693 | .882 ! .708 | 29.140 | 29.072 | 29.097 29.103 
AES: Aare 67 | 76 69 704 | 89 82 95 | .591 | .785 | .671 | 29.077 | 29.057 | 29.002 29.045 
hero 69 75 62 | 684 | 95| 90} 100 | .671 | .785 | .556 | 29.001 | 28.957 | 28.996 | 28.985 
iy Pie 65 7 64 «69 94) 82) 100| .583 | .785 | .596 | 29.027 | 29.044 | 29.071 | 29.047 
CU Rape 68 79 67 | 71% | 100) 78 84 | .685 | .772 | .556 | 29.025 | 29.049 | 28.977 | 29.017 
sat Batemans 5D | 73 57 | 61% | 100 77 87 | .433 | .617 | .407 | 29.019 | 29.086 | 29.200 | 29.102 
ish oe Badge CV (0 beamed is 60 68 84 82 100 | .556 | .758 | .500 | 29.207 | 29.176 | 29.184 29.189 
RISTO Foe 32 7 64 | 665 | 100 86 | 100 | .556 | .718 | .596 29.179 | 29.140 | 29.116 | 29.145 
| 
Te ate 7 86 61 | 72% 90} 76] 100 | .682 | .942 | .537 | 29.117 | 29.072 | 29.128 | 29.106 
Sh ioe OB fe | eer 83 70 748 90 75 100 682 | .846 | .733 | 29.161 | 29.101 | 29.136 29.133 
a BEA ae 60 63 63 | 62 100 | 100 | 100] .518 | .576 | .576 | 29.161 | 29.104 | 29.034 | 29.099 
1 Sa 64 7 69 | 69 | 100] 100 95 | .596 | .839 | .671 | 29.065 | 29.029 | 28.991 | 29.028 
Ue Sane 68 72 69 | 69% | 100] 100 95 | .685 | .785 | .671 | 28.987 | 28.880 | 28.891 | 28.919 
it G2 oe sic 72 80 69 | 73 90 7 95 | .706 | .800 | .671 28.974 | 28.978 | 29.040 | 28.997 
| 
WES & Cosa 68 7 58 66% 95 81 94 | .648 | .680 | .452 | 29.091 | 29.143 | 29.217 29.184 
4 CBA an 64 82 64 70 | 89 71 100 | .529 | .773 | .596 | 29.207 | 29.114 | 29.111 29.144 
NADY se:zrei< 63 77 64) 68 | 94) 8 100 | .543 | .758 | .596 | 29.099 | 29.046 | 29.040 | 29.062 
Oe 7 86 69 | 75 90 | 65 95 | .682 | .805 | .671 | 28.992 | 28.933 | 29.004 | 28.976 
F 21 (3) 84 62 | 733); 87 ti 94 | .745 | .923 | .523 | 28.997 | 29.013 | 29.174 | 29.061 
S 22 63 83 73 | 724 88) 7 95 | .610 | .846 | .771 | 29.085 | 28.972 | 29.034 | 29.030 
Bicones ti: 74 92 70 78% 81 64 90 680 \e 956 -658 | 29.033 | 28.989 | 28.993 29.005, 
1 BY eS 71 95 76 | 802 95 62 86 | .720 |1.015 | .772 | 28.990 | 28.956 | 28.990 28.978 
Te Obscnet > 68 7 66 | 69% 95 | 90 | 100 | .648 | .785 | .639 | 29.025 | 28.992 | 28.979 | 28.999 
| | 
WiG SS. nt 73 84 73 | 76% 85 | 83 90 | .693 | .969 | .732 | 29.016 | 29.060 | 29.167 | 29.081 
OT nacre 75 76 61 | 703 87 73 94 | .745 | .652 | .505 | 29.095 | 29.015 | 29.162 | 29.091 
UE CAS Eas 69 82 65 | 72 79 63 | 100 | .564 | .691 | .618 | 29.098 | 29.159 | 28.999 | 29.089 
Suede eceel- | Mie 74 51 66 90 77 93 | .732 | .641 | .348 | 29.073 | 28.992 | 29.067 29.044 
BpoOsee sis eetvrAd “ier ail 52 | 613 77 90 | 100 | .429 | .682 | .388 | 29.123 | 29.058 | 29.097 | 29.093 
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Relative humid- 
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Pressure of 
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freezing point. 
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29.005 | 28.950 
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29.057 | 29.120 
29.141 29.055 
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50/Cir.Cu.} 80\Cir.Cu./ 20! Cir. jnw) 4jnw| 5|jnw 8 62 SoA Bab eoee Gbeod eee escocal fiatace 
| j | 
20) Al.Cu.| 90} Al, Cu,|.... lesa atole evs DW}..-:i8 wl 9|s wy 1 67 Val berets! Meme ones! (or cbse feiaate 
100) St. 100) St. 100] St. |nw] 1-+nwi).1|jnw;, 0| 50/ 42 * + ee pe 
100) St. 90) Cu. St.| 40! Cir.St..n w) 3) n }..../n W).... 58 7 ON Recast loserpsee ionttic c See 
100; St. 100, St. | 100 St. DW|...-nw 2|nw 3 62 43 }10a.m.|7p.m.| -46 |,....-. 
100) Cu. St.} 100) St. | 100) St. Dw) 3inw 3inw 2 56 36 |1:3°0p.m/4p.m.| .17 }....-. 
sl ee TRC oe tn ee Fe eh Gee Neer A Pe Show Bete VOOM as ihnceate ere ores 
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20| Cu. St.| 100) St. | 100) St. id peed Fed PaCS a ed eee 7G (eee ee neon eee Insc oA ede 
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rt eee (UEC Eee cel by 4 eee ee Bee Rese) rata mene aes) ES CS-Bal 449) a's 84) 5 oc one tee ee 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


| Relative humid- 


Thermometer, in se - Pressure of | Barometer reduced to 
open air. verte oe of vapor, in inches. freezing point. 
Day 
of t 
month. - 
= 

A = ta a = a = = = a = a = 5 

: Pay P= : : : : 3 3 

< fa & | 8 < Ey A < cy fa < fa fa o 

= N 7) ‘2 = in| lor) - Nn o Ls) N o = 

| 
eh eS aie | 32 50 36; 393 79 | 58 80 | .143 | .210 | .170 | 29.630 | 29.553 | 29.512 29.562 
M 2 42) 58 46, 485 83 76 92 | .222 | .3865 | .286 | 29.569 | 29.500 | 29.501 29.523. 
MG RSet 46 | 74 54 | 58 84 59 87 262 | .497 | .362 | 29.443 | 29.313 | 29.404 29.387 
ae SS a 52 63 50 | 55 86 | 72 100 | .384 | .416 | .361 | 29.465 | 29.362 | 29.376 29.401 
BV Ds. &,5.53 356 12 42 | 46% 90 83 100 191 | .460 | .267 | 29.332 | 29.235 | 29.185 29.251 
Tie Hs oa 38 |} 62 39 46) 91 66 100 | .208 | .370 | .238 | 29.224 | 29.176 | 29.106 29.169 
th OSS85< 40 63 44 49 82 67 92 203 386 | .265 | 29.200 | 29.144 | 29.193 29.179 
a tee EAS Fey Slee) 41 bo 47 49 82 76 100 | .212 | .380 | .323 | 29.140 | 29.044 | 29.013 29.066 
ME 9.2.3) 40 68 34) 54 82 69 7 | .203 | .476 | .362 | 29.015 | 29.026 | 28.996 | 29.012 
SIMO seem 59 78 65 | 674 76 78 84 | .380 | .744 | .516 | 29.044 | 29.058 | 29.137 | 29.079 
Wall 2)... 61 64 62 | 62% 88 89 | 100) .473 | .529 | .556 | 29.189 | 29.193 | 29.243 | 29.208 
es DAS 63 73 65 | 67 94 81 94 | .543 655 | .583 | 29.240 | 29.189 | 29.204 29.211 
Libs BR ae 62 82 69 | 71 94 71 79 | .523 | .773 | .564 | 29.198 | 29.116 | 29.122 | 29.145- 
‘Sue Oe oes 65 66 54 612 94 84 87 | .583 | .586 | .362 | 29.229 | 29.275 | 29.325 29.276 
Sebassee 68 85 69 | 74 95 61 79 | .648 | .733 | .564 | 29.280 | 29.193 | 29.156 | 29.210 
i We Gy SAE 61 80 58 | 663 83 62 | 100 | .442 | .638 | .483 | 29.111 | 28.969 | 28.988 | 29.023 
Leer by pepate 45 50 38 443 100 100 100 | .300 | -361 | .229 | 29.013 | 28.974 | 29.027 29.005 
DWiniss.. 37 59 40 45} 100 94 91 221 | .436 | .225 | 29.069 | 29.145 | 29.189 29.134 
“TD TERS Bee 41 45 39 | 41% 91 | 100 | 100} .235 | .300 | +.238 | 29.323 | 29.315 | 29.389 | 29.309 
1 eae 35 51 38 | 413 80 79 91 | .162 | .296 | .208 | 29.469 | 29.507 | 29.554 | 29.510 
| 
Sh) Bab aseee 37 56 43 453 81} 69 92 | .178 | .308 |} .254 | 29.599 | 29.511, | 29.421 29.510 
S 22 48 71 62 | 603 78 66 77 | .260'| .503 | .429 | 29.340 | 29.238 | 29.235 | 29.271 
eS wratone ore 63 80 64 | 69 83 70 94 | .478 | .717 | .563 | 29.219 | 29.195 | 29.286 | 29.233 
ie ee 60 75 59 | 642 82) 81 88 | .426 | .705 | .439 | 29.370 | 29.316 | 29.340 | 29.342 
Wazbs 53 75 59 | 624 93 | 68 88 | .375 | .591 | .439 | 29.359 | 29.296 | 29.290 | 29.315 
PROG eee 7 52 50 | 53 87 | 100 100 | .407 | .388 | .361 | 29.264 | 29.260 | 29.273 | 29.266 
LN Aa eiciae 47 50 49 | 48% | 100] 100; 100) .323 | .361 | .348 | 29.251 | 29.163 | 29.087 | 29.167 
Nee Be. Nereis 49 48 44) 47 100-100 92 | .348 | .335 | .265 | 28.978 | 28.975 | 29.090 | 29.014 
S 29.. 40 52 38 433 91 86 100 | .225 334 | .229 | 29.268 | 29.283 | 29.346 29.299 
ES Ue aoe 31 57 40 | 422 | 89 81 | 100 | .155 | .378 | .248 | 29.390 | 29.315 | 29.270 | 29.325 
JW Sie ae 33 59 38 | 433 89 82 | 100 | .168 | .410 | .229 | 29.158 | 29.026 | 28.997 | 29.060 
| 

101 Sane) poaoan eho Abscce asec) seroan setae ocedol Mondo aoc acts |bosocerIDoeranan sasqeaccl srs. 
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Rain and snow. 


Beginning,rain 
or snow. 


Ending, rain or 
snow. 


. F Registering 
Clouds. Winds. ‘thermom’r. 
i. Me Me 2P.M. 9Pp.M. | 7A.M.| 2P.M. | 9PM. | | 
= 2 of Fl 
E z Fare = as et iy ces 
ee Be Ae Sten te We he = ra) a 
of SS - jes a esate oa es ie eel | ats Gel mets 
ion 9S oS SN Seem On |ran i eSee |) one y aseg — 
Pa SI u fst u em ence ere lt cert lie ear een iimetn | es q 
os mt oe np oS pap! = ° m— | O opt ° |} s = 
Pal} Bip hf MH [ARIAS /AlA| & | & 
—; a . | 
80) Re Whe | Sete | eteze-allletots tors chars Gy4s- 5.2) Be) 3) |\8'e"|) <2 52 32 
O11) GA LSC GTT Tl Ea Ete aie rei iseietol Isc acess se] T|/sef 8 | se} 6 59 41 
30 Cir. Mell cesar Sete 30) Cir. 8 | 5isw| 6|s wl 1 7 43 
80, Cir.St.| 70) Cir | 100| Cir. Stine] 1|/ nm] 2) n 0 63 32 
“A 5*) PS 90) St. [iecoliecrecie cole a lijw | Sawa | [reac ste 653 || "ect 
nb. \C ade ool Ohse| ane (eee Ieee Meelis es we. | e4aleniinO 63 | 
10 Cir. Stab ett ates Wevecqreil arate ctaterers e 38ie oe 0 64 
50. Cir. 90] Cir. St.| 50) Cu. Meo ne Nea 2}se!] 9 59 
60 Al.Cu.! 70} Cir. Borel (ick sees s 76 Wc Pov.d eons | atcha lanes 69 
40 Cir. 90/ Cu. St.| 80) Cu. St.) s |---.| s | 11] 8 10 79 | 
| | | 
100 St. 100) St. | 100) St. s 6s Ssh Ba As 4 64 
“8 f Saeaeee OTA MCCS A ie aan laSincrncc dt hts) 4/s de Sacre 74 | 
40 Cu. | 10 Cu. 10 Cir By aero] SY eL00 | Ba ieee 83 | 
90 Cir | 100) Cu. St.) 10) Cu se| 3ine| 4ine 1 71 
20° Cir. } 20) Cu. Apc in Beroar e Delss eS s 6 81 
A eee 90) Cir 100 St. s|10| 8 |17|[nw 2] 383 | 
100 Nim. | 100) St. te | aes cher wile Ls eg ete 0 50 | 
BE Secs es Se eee os Seee eee cole es aa ewer Bel) “Sel 59 | 
90 Cu. St.) 100) Nim 100) St. e 2\n e| 2in e| 3 48 | 
dad): ceege0a| pond |Sanoneee 10) Cir e P41 Me 1 52 | 
Noe. Wevsralat See 10) Cir 20) Cir Weg ay Caio Iga | iu [opera 56 | 36 
90 Cu. St.| 10) Cu eala| acsleerncre Wend lcchled teats? M loeaceal boo and lees Te AT 
90 Cir.Cu Bie eave cite ats] | oumeyatllarsivessetete S w|.---/8 w/ 11 js w| 8 80; 57 
EA aHh Se 8S etcy Boca] ERASE 4 aoe ice eee 8 w] 11 js wij 11 |js wi 7 76) O51 
10 Cir | 25) Cir.St.)....]........ s ai 9iswii4is wl 7 75 51 
60 Cir. St. 100) Nim 100} Nim. js w| 4|jne} 3ine 4 62 46 
100 St. 100) Nim 100, Nim e OF PeN i eros|ne-e) 5.6 51 46 
100 Nim 100) Nim 100, St. Ne)" Sine} 8) | 4 54) 38 
- A) CORB SE Atl Bncrl IBGRRROOn aca Gnecrcee nw) Sinw 5|w) 0 54 | 28 
6502 5ehe boa Eben B6spbde onl aan cerceen S |..--.. 8 | 3] e | O 58 29 
10 Cir BONG Shel oe cetesies cers. e 0.) e172) “e. 0 60 31 
cE a AGO tte ss (DQUALS 2 carts oa] ete-arel deers | rip scollcteteiell esis 64.7 | 41.7 
“iris a Sa 
By Sip ET De Sel yrs sa loc a0l ie al gene) (PCeccd pct ORE IAG Beebe 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Thermometer, in i Prigr ber want af Pressure of Barometer reduced to 
open air. Mee amnion: vapor, ininches. freezing point. 
} 
i ve i ee 
Day 
of 5 
month. a | 
2 
Be ie) tes tee | eat ek he eect Wh bees es Z 2 | E 
; é : = : , : : : z 
< ¥ ry = < ry a | a cy < A Fy Cy 
= N o Q = N oo | tt N or kX N or) = 
Weds e 3:55 39 43 33 | 38) 91 100 80 | 216.278 150 | 28.999 29.074 29.250 | 29.108 
Se 33] 37 32 34 70 81 100 | .181 178 181 | 29.384 29.349 29.332 29.355 
Sasa 34) 33 32 33 79 100 100 | .155 188 | .181 | 29.200 | 29.133 | 29.026 29.116 
ee Sn 30 tt 32 35) 89 84 | 89 -148 | .241 | .162 | 29.123 | 29.058 | 29.136 29.106 
ae ee 34 40 31 35 79 82 89 | .155 | .208 | .155 | 29.305 29.338 | 29.446 29.363 
| 
ha LG Seep 26 | 46 30 34 87 S4 89 | .123 | .262 | .148 | 29.530 | 29.524 | 29.519 | 29.594 
PT ecyon ss 30 51 33. 38 89 86 100 | .148 | .321 | .188 | 29.512 | 29.444 | 29.432 29.463 
Wests 31 50 31 37h 89 85 100 | .155 309 174 | 29.378 © 29.270 | 29.268 29.3805 
a. Glan 33 68 33 445 89} 85} 100 | .168 | .577 | .188 29.150 29.051 | 29.022 29.074 
F 10 39 44 40 41 91 92 100 | 216 | .265 248 | 29.088 29.011 | 28.960 29.030 
S ll. 38 39 33 3865 100 | 91 100 | .229 | .216  .188 | 29.025 29.186 29.292 29.151 
Sha ey 30 35 31 | 32 78 90 g9 | .130 | .183 | .155 | 29.438 29.427 | 29.434 | 29.433 
i Bab Saree 34 47 39 40 89 85 pW eo Wy 3) 273 | .216 | 29.429 | 29.362 | 29.315 29.369 
J Sg 41 45 43 43 100 92 92 | .257 | .275 | .254 | 29.105 29.099 | 29.086 29.097 
‘eb oSeoae 48 48 42 441 100 92 83 | .278 | .310 | .222-! 29.041 | 29.077 | 29.235 29.118 
| | 
se Or cyar's 33 53 44 43} 80 7. 84} .162 | .295 | .241 | 29.340 29.243 | 29.231 29:27 
1 Oa Wore lin ae 57 53 51 92 81 93 | .254 | .378 375 | 29.158 29.049 29.045 29.084 
shit Hae 54 58 | 55 553 BB ial SOS os 390) .452 405 | 29.092 29.098 | 29.134 29.108 
Ss 41 57 34 44 91 87 100 | .235 | .407 | .196 | 29.167 29.153 | 29.180 29.167 
E20 52 3,<055 30 52 39 404 89 86 | 100 | .148 | .334 ) .288 29.205 29.177 | 29.165 29.182 
LMC A EE 37 60 39 453 90 71 92 | .199 | .367 | .322 | 29.097 28.960 | 28.936 28.998 
PW 22s Goat AT 44 39 43} 100 92 | 90 | .823 | °.265 | .199 | 28.945 | 28.944 | 28.986 28.958 
2 HEPA Be 37 41 37 384 90 82 90 | .199 | .212 | .199 | 29.077 | 29.149 | 29.270 29.165 
1 7. Wa 36 39 36 37 90 73} 100} .191 | .173 .212 | 29.346 29.310 29.310 29.322 
OREO sate oc 36 42 29 352 90 | 88 100 | .191 | .222 | .160 | 29.306 | 29.264 | 29.254 29.275 
| | 
yess 29 44 34 358 100 84} 89 160 | .241 175 |} 29.231 | 29.138 | 29.108 29.159 
Ty bas Rae 31 45 37 378 89 | 92 100 | .155 | .275 | .221 | 29.051 | 28.968 | 28.954 28.991 
2S sets ier 35 46 40 | 403 100} 92 91 | .204 | .286 | .225 | 28.836 | 28.779 | 28.821 28.812 
i\ haya Beets 37 46 40 41 90 | . 84] 100 | .199 | .262 | .248 | 28.775 | 28.596 | 28.556 28.642 
ies esac | 42 49 46 452 83 85 | 84] .222 | .297 | .262 | 28.692 28.708 28.616 28.672 
SUITE BAe bate engl sic! Racer | Heads s dhl] sa ees Alea eel Seder) Eanhics Goorbene | oo e.ninels | ee tea ee 
IW CAIIE Seren (ners ele nll aoe sea ce 40.04 | 86.2 | 86.3 | 93.6 | .197 | .285 | Bale ao ameone | ss (essere eae heen 29.147 
} 7 SS SS ee) | 
INS ATEN? ol tose Oe Meas saneiGe Leese 88.7 Ooo) et gealae eee | PS Aa | cose 
| 


METEOROLOGICAL OBSERVATIONS—1899. 


NOVEMBER, 1899, AT AGRICULTURAL COLLEGE, LANSING, MICHIGAN. 


115 


I 3 rs Registering a ‘ . 
Clouds. Winds. aay svaanenna a Rain and snow. 
& |; & | = : 
7TA.M. 2P. M. 3 P.M. TA. M.|2P.M.| 9 POM. = 2 = | © 
= cae oe SE) oat i a | = fi = 
=a alee Soles Z Z E goog | Rt A tear ire 
as ag = iS) ° 3) = =| sen Tn re} Bis 
vo vc = S a ees hs ° S i=l =e) oD. mane espa 
See os) os (Sl le pele ts te hs iad) 8 | Se | Belge e ea 
Pee ie a lee) SS | ee Pe 2) se) Bl B | Be lee Seat ae 
a°| @ |X?) & Sa fea eee = r= a Ua = => a = <P eg hai (0 
100 St. 100! Nim. | 100/Nim: |ne| 3}/nme//5|n]} 5} 42} 30| ** |........ tos) |ecen 
90 Cir. Cu. 100 Cu. St.| 100 St. ne! 6/nel 6}ne} 2 39 30 Ae Be Stier Aaiqarial foe: 
100 St. 100) Nim; | 100} Nim. |ne}/ 5 /me!] 4ine) 4 35 28 7 ae lis sattergte 98 3 
sted eo eee B0Gins |-we.jeseee 8 wl LE swi lors wi 1 45 Oe EG BEEeS) Semodoo aecaen joes” 
LOE Gis Ss bet eal © Ira Cua Meo. [awe ss nw 3inw 6 nw 0 43 PET braefeets| rae Git loncaneay ene: << 
7B 5 ee EON ae eee Jevee sees] SW 1jsw| 4)\)sw-0 46 DG) Mecteteece allie Aaucis erie lisence taete 
20) Cir 80) Cir. .| 30) Cir. sw] Lisw) 4\sw) 1 52 Oi Se obo del (beide tera jotanae| ar Cece 
60 Cir. 50! Cir. Ne to) fSeoonat swi O'sw| 3isw 0 51 PA he Soot GOD AG ties o | (ALAS 
20; Cir 30\Cir.Cu.| 20\Cir.Cu.] sw| 6 |}Sw)12|)sw| 2 59 Cys pees (aes acae (case! Soaks 
100 St. 100 Nim. | 100 Nim. e ime 1ljne| 3 47 37 SOP otescese 323) [eis Sore 
100 St. 100 Cu. St.) 100 St. Died: | a ee Se one | vs 40 OBE ea See agra senses sete ietaertele 
50 Al.Cu. 380 Cir. Cu.) 100 St. n 2) |. 8 1 sie: |e 0 38 2) Beso dou (Sane cet acess Fo mo 
100 St. 30° Cir. | 100! Gir. St.}se| 3 |)sw| 5 se| 8 48 BB ara crmetarveihere cite acts li 6 ere ele aes 
100 Nim 100 St. 160 St. e £1=e 4 \.giei) 20 43 40 lly cee oee 4G! Veo 
100 Nim 100 St. | 90/Gir}Cu.|'S'wi 2 hs wi 81s 1 48 32 | T-a.m.j10a.m.| J |------ 
MOG Sei ls eeccre. x wes 70 Cir. sie)| 0) seth 10) sie) 10 53 BD ie casererar a teas taceae sessel| nisl ete at ate 
60 Cir 100 St. 30 Cir 8 8 js Tisw|:6 57 AD in ecacopeeitets Neteierae cerlionscate A eee 
90 Cir. 60 Cir 100 St sw| 5/|swi..-.| Swi-..- 60 BR ihce ont araallaasene ate 2A Ae era 
60 Cir BOWIE Plow eta vices SWw|...-| W 4,8 0 58 DAN aracacniste | tee akdter os Sle ecei ier eietoeene 
FA PNIC OO ERED CIOS] PGE CE | Eo! ASB AP Ese e Ss 4's 3 53 DON slic isvces ths era heaves ctele| Mrceoneke tall Sremeraters 
: | | 
30. Cir. SOAS Gil winfictoist cores 8 3 sw] 5] 8s 2 60 C (se ee oe Itroeorion Ineeeeia| neta. 
100 St. CUS) oe | Rear ocebarn ne} 4ine} 4;ne| 5 47 35 |%:30am/10a.m.; J |.-+--- 
100 St. 100 Cu. St.| 100 St. ne} 4!ne| 5/ne} 2 42 Cth So eAne ere en laseaaie occas 
100 St. 100 St. 100 St. ne} linw) l1auw 0 40 SM Sug Pen leeoncgcde eroge Pevaiettads 
100 Cir. St.) 80) Cu. St.|............ e OF ce iiw 0 42 IB lh Riek etc creliore five reine fo arate cl easton 
20) Cir caagliboopeas 70 Cu. uw nw) 4inw 2 44 023) ||ap aoa g locos facet seode 
100 St. 30) Cir. ‘ects ea ape w 1lisw) 5\sw 4 46 SUS b ROSS let ecie eles eee 
30, Cir 90) Cir. St.; 100 St. Sw) 6) Ww 6 sw 3 48 34 /2:30pm 5 p.m 02 | 0 
100 St. 100 St. 60! Cu. St.) sw) 5 sw] 12) sw) 11 46 Go) aeteecoe 4 ioe Acict (actor aee Tes 
90 Cu. 90! Cir. St.| 90! Cir. sw] 1}se}] 4 se] 7} 50 1] (detec Ie Atel ioe nra Ae Taenese 
Shc] Pad acag) Abe! aa ones) | ieicl Inchon ore fais fog e Beas be CREE Haus bate logyaesollomosbolldnecoscd logucodtc 1-72 3.00 
"| eee eo eee ae BoLBhar de eal Lanse | lhe rT dats Wi dess tal Cpe ERIN GM nt 4A Peder C4 
| 
els 2 1 ae cad a i : 
CG Be OP Sa Serer Peach ears cere eect cian lees: the acavattoell as eruthetee vote Pe cinaste ta Sill le eae ean a 
i a | | 
* Snow 2 p. m.; in_night. + Rain and snow 5 p. m.; in night. 
+ Rain and snow, 8 a. m.; in night. § Rain and snow, 11:30 p. m.; in night. 
|| Rain and snow in night; lla. m. 4] Trace. 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


| 
Thermometer, in M scat hebben a Pressure of Barometer reduced to 
open air. ; Laieation, _ vapor, in inches. freezing point. 
Day 
of ~ 
month. | 2 | 
x 
ee eee ee be eee ie ee eee bee = : E 
iS x de = m 2 as 5 i A . a 
4 ry ey 3 < fy 4 < ¥ Ara ad ee |e 
- nN =>) i oo | peor dae Sa > a7) io a o al 
* = 5 Sel 
BP ALN 2 2% 45| 42) 33] 40 | 100} 7 89 | .300 | .199 | .168 28.606 | 28.605 | 28.728 | 28.646 
Sees 37 40 31 36 90 91 89 | .199 225 | .155 | 28.637 | 28.681 | 28.815 | 28.711 
(ine CHOICE 31 35 31 32) 89 80 89 | .155 | .162 .155 | 28.860 | 28.842 | 28.869 | 28.857 
1 pe te ie 23 27 22 24 100 75 86 | .123.| .111 | .101 | 28.887 | 28.938 | 29.070 | 28.965 
Ls IEP So Sale 16 19 23 193 100 84 100 | .090 | .087 | -123 | 29.017 | 28.863 | 28.939 28.939 
| | | | 
WiRGse.< 19 | 26 20 | 213 84 87 85 | .087 | .125 | .091 | 29.223 | 29.333 | 29.418 | 29.325 
ee stirs 29 ! 34 33 32 88 100 89 | .142 | .196 | .168 | 29.213 | 29.103 | 29.255 | 29.190 
Re Siiycras 31 45 29.| 35 89 84] 100] .155 | .251 | .160 | 29.283 | 29.280 | 29.314 | 29.292 
ote ot Sos 30 43 B9 | 37h 89 75 100 | .148 | .209 | .238 | 29.265 29.182 | 29.085 29.177 
Posed UO vetetetct 44, 48 48 | 465 92 100 100 -265 | .335 | .335 |. 29.032 | 29.034 | 29.068 29.045 
— 6 eae 50| 55| 56| 532} 100| 100] 100] .361 | .493 | .449 | 28.766 | 28.685 | 28.435 | 28.629 
AMOG Ca ae 34 33| 31 | 32% 89 100 100 | .175 | .188 | .174 | 28.369 | 28.565 | 28.800 28.578 
Witlos<.: tcc 25 26 25 254 100 87 87 | .1385 | .123 | .117 | 29.069 | 29.218 | 29.315 29.201 
Sf ee 23 25 20 | 22% 100 100 100 | .123 | .135 | .108 | 29.306 | 29.225 | 29.230 29.254 
Lib al aise 16 25 21 | 205 | 100 87 86 | .090 | .117 | .101 | 29.399 | 29.491 | 29.542 | 29.477 
sth eae 11 21 18 162 100 100 100 | .071 | .118 | .098 | 29.536 | 29.429 | 29.366 29.444 
Secon | ul 35 29 | 284 | 100 80 | 100 | .113 | .162 | .160 | 29.214 | 29.216 | 29.295 | 29.242 
M 18.... i] 37 39 46 402 90 100 100 | .199 | .288 | .311 | 29.271 | 29.176 | 29.131 29.193 
le be = 27. Pees 33 28 30% 89 80 88 | .155 | .150 | .185 | 29.398 | 29.464 | 29.541 29.468 
BVI 20 seine as | 24 39 32 31% 100 63 89 | .129 | .152 | .162 | 29.503 | 29.398 | 29.332 29.411 
tie? Bee ae | 29 43 29 | 333 88 83 | 100 | .142 | .231 | .160 | 29.310 | 29.306 | 29.325 | 29.314 
I richiin« ep Wee 44 28 32 100 76 100 | .129 | .218 | .153-| 29.330 | 29.281 | 29.210 29.274 
Sie eae) Meme!) 39 29 | 324 | 100 91 61 | .160 | .216 | .120 | 28.991 | 28.789 | 28.660 | 28.813 
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SOME INSECTS OF THE YEAR 1898. 


BY RUFUS H. PETTIT, ASSISTANT ENTOMOLOGIST. 


Bulletin 175.—Entomological Department. 


INTRODUCTORY. ie ‘ 


The insects treated in this bulletin are only a small fraction of those which have 
come under our notice during the year of 1898, and it should be stated further that 
this report relates only to the summer of that year. 

Notes are given on about twenty species of insects, a list of which will be found 
on the following page. Bulletin No. 160, published in June of last year, covered twenty- 
eight species, all different from those here given. A subsequent bulletin probably will 
take up some other insects which have been troublesome, and thus it is hoped to cover 
by degrees all the more destructive or otherwise interesting insects of the State. 

It may be well to repeat here the advice given to correspondents last year, which is 
as follows: 

Whenever information is wanted in regard to any insect, insect work, or insecticide, 
the proper person at the College to address is not anyone whom you may know per- 
sonally, or by name or reputation, but simply “The Entomologist of the Experiment 
Station,” Agricultural College, Mich. Inquiries addressed in this way are sure to 
reach this department directly and to receive attention at the earliest possible mo- 
ment. If addressed otherwise, delay may occur for various reasons, and in some cases 
the loss of a single day might endanger an entire crop. 

It is well to remember that the most careful description of an insect is seldom 
as good as the insect itself, while in most cases a mere fragment of the actual insect 
is better than a page or two of description. Therefore in writing for information about 
any insect always enclose a specimen if possible, no matter how common or well known 
you may believe it to be; and if no sample of the insect can be found, send a sample 
of its work. In sending specimens by mail, they should be sent in glass or tin if 
possible, and with some of their natural food if alive. Leaves and fruits wilt rapidly 
if enclosed in wood or pasteboard boxes, and are also very likely to be crushed or 
broken in transmission. Small tin boxes of any shape may be used, and it is well 
to put a slip of paper with the address of the sender inside the box, in case the outer 
wrapper should be torn off or defaced. If a letter is enclosed with the specimens, the 
whole package is subject to letter postage: if the two are sent separately, they should 
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be addressed exactly alike, and the package of specimens should be marked with the 
sender’s name and address invariably. Failure to use this simple rule has lead to 
more disappointment and trouble than would be supposed. Rarely does a week pass 
when we do not receive specimens without letters, or letters without specimens which 
are said to have been sent; and it is no uncommon thing during the height of the 
season to receive half a dozen packages by the same mail and to be unable to decide 
which are the insects referred to in letters received at the same time. Always send 
insects alive if possible, but send in strong, tight boxes—insects need no air-holes 
whatever. Never try to kill scale insects or others by dipping in kerosene or other 
insecticide before mailing. Always state definitely what harm, if any, the insect is 
supposed to be doing, and whether it is abundant or scarce. . 

Sixteen of the twenty illustrations for this bulletin were prepared expressly for it 
by Mr. R. H. Pettit, the Assistant Entomologist of the Station, and their accuracy and 
beauty leaves little to be desired. The remaining cuts have been taken from trust- 
worthy sources and proper credit given. The bulk of the text has been written by Mr. 
Pettit, and it is believed that the whole forms a valuable addition to our knowledge 
of the insects of the State. 

We should be glad to receive further notes on any of the species mentioned, and 
particularly personal experiments with any of the injurious forms and their supposed 


remedies. 
WALTER B. BARROWS, 


Consulting Zoologist-. 
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1. AMERICAN LOCUST. 


(Schistocerca americana. ) 


One of the most beautiful of our locusts or grasshoppers is the American Locust. 
This insect, while it is a serious pest in the central and southern states, has been 
reported, probably for the first time, in Michigan during the past summer. Specimens 
were sent here from three widely different parts of the State—Springville, Lenawee 
county; Frankfort, Benzie county, and Berrien Springs, Berrien county. They were 
not said to be injurious in these places and only occasionally seen. 

While this insect has never been known to be injurious as far north as this, its 
large size makes it a formidable enemy when it comes in large swarms, as it does 
farther south. In places where it abounds it is fought in the same way as we fight 
our grasshoppers—with poisoned baits, hopperdozers, etc. 


2. ONION THRIPS. 


(Thrips tabaci Lindeman. ) 


Toward the latter part of September com- 
plaints were made that a louse or some 
minute insect was attacking onion tops in 
the vicinity of Chelsea, Michigan. Spec- 
imens of such onion tops were found to be 
infested by a _ species of thrips (Thrips 
tabaci), the great majority of the insects 
being in the wingless or immature stage. 
They are very small, green, inconspicuous 
creatures and seem to prefer the auxillary 
region where two leaves approach each 
other. The effect of their depredations is 
noticeable at some distance. The tops be- 
come stunted and sickly, turning whitish 
wherever the insects congregate. The leaves 
sometimes decay if the weather is wet, and 
the keeping quality of the onions is said to 
be impaired by the work of these pests. 

On examining some of the plants on the 
College farm, they were found to be in- 
fested. 

The immature insects, which are far more 

| plentiful than the adult, are about 1-24 of 
an inch in length and yellowish green in 

; color. They are so small as to be almost 
imperceptible to the unaided eye, but a 
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careful examination reveals them in close 
BE i Gos ett watag se aoe ae eR proximity to the white spots on the onion 
SP Greer te ye ae tops. They appear, when greatly magnified, 
ete gee hee, oes ee somewhat as represented by Fig. 1. The 

iy We: CAT body is long and tapering, with six legs 
Fig.1. Onion Thrips. Thrips tabaci, immature. near the anterior end; the antennae or feel- 
(Original.) ers are six-jointed, and the feet are like 
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those of all true thrips, destitute of claws. 

The adult winged insect is represented by 
Fig. 2, shown at rest, with the wings 
closed, as this is the position in which it is 
most often seen. The general color is dirty 
yellow with dusky markings. The feelers 
are seven jointed, and the size slightly 
larger than the immature stage. The ex- 
tremely narrow wings are fringed with long 
hairs on each side, giving them a feathery 
appearance. 


NATURAL ENEMIES. 


Gregarinida. There are several insects 
that feed on the tobacco thrips, reducing its 
ravages, also a parasite, not an insect, that 
will probauiy prove to be a gregarinid, was 
found in many of the dead bodies of this 
pest. It was noticed that in the breeding- 
cages, which were rather moist, many of 
the insects were dying and turning black; 
on examining one of them in water under 
a high power of the microscope it was 
found to be packed completely full of small 
spherical bodies (Fig. 3). These little 
bodies, 16 to 20 microns or one twelve hun- 
dred and fiftieth of an inch in size, had 
entirely exhausted the body contents of the 
insects, leaving nothing else in them: they 

Fig. 2. Onion Thrips, Thrips tabaci, mature. were dark purplish black in color with ec- 

(Original.) centric nuclei. One of these spheres, on be- 

ing crushed, let out about a dozen smaller 

elongated bodies that answered very well to the description of pseudonavicelli, which 
are usually contained in the spores of gregarinids. 
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Fig. 3. Gregarinida in Onion Thrips. (Original.) 


The disease caused by these parasites seemed to thrive best in moist atmosphere, as. 
in the cages. Owing to the lateness of the season, it was not possible to observe the 
transformations of this interesting organism and thereby to place it accurately. 

In a bulletin of recent date by Prof. Quaintance of the Florida Experiment Station, 
the life-history of the insect is des¢ribed. According to this bulletin, the average length 
of time required for the adult to be developed from the egg is sixteen days, thus. 
allowing many generations to mature in a single season. However, it is quite probable 
that in Michigan the time required is somewhat longer because of the colder climate. 
In Russia, where the insect first appeared on tobacco, there are said to be three gen- 
erations during the year. 

A description of this insect and of its work, as well as a résumé of the recent liter- 
ature on the subject, is given by Mr. Thomas Pergande of the United States Depart- 
ment of Agriculture at Washington.* 

In this account a large number of plants are said to be attacked; among others 
cabbage, cauliflower, squash, turnip, catnip, sweet-clover, and cultivated flowers. It. 
is a serious tobacco pest in Russia. 


* Insect Life, Vol. vii, pp. 392-5. 
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REMEDIES. 


Thrips in general are classed with the sucking insects, and to kill them we must 
resort to contact insecticides. Kerosene emulsion, used at the rate of one part of the 
emulsion (Hubbard formula) to ten of water, has been found to destroy them. Drench- 
ings of cold water are said to be useful on a small scale, for all the members of this 
family thrive best in a dry atmosphere and soon succumb to continued moisture. 
Whale-oil soap, used at the rate of one pound to four gallons of water, will no doubt 
prove a very good remedy. 


3. THE RING-LEGGED TREE BUG. 
(Brochymena annulata Fab.) 


Mr. John E. Hoag of Cannonsburg, Kent county, Michigan, reports the finding of 
numbers of these interesting bugs (Fig. 4) in his peach and plum orchard, and while 
no complaint of serious injury is made, the occurrence is of interest because injury 
has been done by this insect in other states. It has been reported two or three times 
as working on apple trees, but never before in Michigan, so far as is known to the 
writer. ‘the insect is noticed here not because it is considered dangerous, but in 
order to prevent anxiety if it should appear from time to time. It will no doubt 
readily succumb to kerosene-emulsion or whale-oil soap in the usual proportions. 


Fig. 4. Ring-legged Tree Bug, Brochymena annulata. After Riley and Howard, Insect Life, Divi-- 
sion of Entomology, U.S. Department of Agriculture. 
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4. THE STRAWBERRY LEAF-ROLLER. 
(Phoxopteris comptana.) 


One of the most troublesome insects of the season of 1898 was the strawberry leaf- 
roller (Phoxopteris comptana).* From all over the southern part of the State, 
wherever strawberries were grown, came complaints. Specimens of the curled leaves 
were sent us from Three Rivers and the adult moth was bred from them. The cater- 
pillars are small yellowish or green “worms,” which feed on the leaves and cause them 
to curl up tightly into little clumps, which are then bound together with a silken 
web. Often the enclosed places are partially lined with the same material, making 
a nest. The caterpillars or larvae may be found usually by pulling apart some of the 
eurled leaves. They vary in color from pale yellowish to quite a decided green, and 


Fig. 5. Strawberry Leaf-roller, Phoxopteris comptana. (Original.) 


when full grown are about one-third of an inch in length, slender and gently tapering. 
The adult winged form, not seen so often, is a very small and delicate moth, reddish 
brown and dusky in color, with black and white markings and about one-fourth of 
an inch in length, while the extended wings measure a little less than half an inch. 

This dainty little moth comes forth early in the spring and lays its eggs for the 
first brood on the young strawberry leaves. These eggs hatch and the “worms” or cater- 
pillars appear in June. If numerous, they devastate the strawberry beds and then, 
becoming adults, lay more eggs in September. These eggs hatch and the young 
“worms” have just about time enough to become full-grown and go into the ground 
for the winter. 

REMEDIES. 


After the first year of course no poison should be used on the plants before the 
berries are gathered, but directly after gathering the berries, or during the first year 
before the plants bear, the plants should be cut off close with a mowing machine and 
burned. The field may then be sprayed with Paris green and lime, which will serve 
to kill numbers of the full-grown worms in the leaves and also to poison what young 
larvae may come from the eggs already laid. The spray, of course, should be repeated 
as long as any caterpillars remain. This method should prove of great benefit and 
the regular rotation of crops will also be found useful. In some instances the fields have 
been burned over, with good results, instead of cutting with a machine. This was 
done about the time that the second brood of worms appeared. 

The worms are easily killed with a spray of Paris green and lime, but as this must 
not be used before the wheat is harvested, some other remedy is often required, and 
this is found in kerosene emulsion. Obviously this must not be sprayed on ripening 
fruit, but the spray must be applied in time to allow the oil to evaporate before the 
fruit is picked. If this is done as soon as the worms appear and repeated until just 
before picking time it will prove a comparatively easy task to keep the worms in 
check. It must be remembered, however, that kerosene emulsion requires much more 
careful application than the arsenites, for each worm must be hit to be killed. After 
the crop is harvested the plants should be mowed and treated with Paris green as 
previously advised to guard against the appearance of the pest next season. 


* The hymenopterous parasite Temelucha cooki and perilampus cyaneus were bred from this moth. 
They were determined by Mr. Wm. Ashmead of the Department of Agriculture, Washington D. C., 
through the kindness of Dr. L. O. Howard. 
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5. A NEW PEACH-WORM. 
Depressaria persicaeella Murt. sp. noy. 


A number of worms working in peach leaves were received from Mr. T. D. Atkinsom 
of Holland, Michigan, on September 17, (Fig. 6). They were lepidopterous larvae,, 
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Fig.6. Peach Leaf-binder, Depressaria persicwella Murt. (Original.) 


and were said to be very troublesome. The same species was received on July 3, 1899, 
from Monroe, Michigan. One or two complaints were made from other places though 
no specimens were sent. 

The larvae are very restive, wriggling violently when disturbed. They bind together 
the leaves of the peach with fine white silk, forming nests of loosely bound leaves, in 
which they live and where they change to pupae. The finding of the larvae on July 
3d, and also on September 17th, would seem a good indication that the insect is two- 
brooded. 

Specimens of the larvae from Holland were placed in suitable cages and the moth, 
a small, nearly black insect, spreading about five-eighths of an inch, was obtained the 
following spring. The adults commenced to appear about April 14th, and continued 
to emerge till the middle of May. Of course this is much earlier than would happen 
if the insects were out of doors. 

Specimens were sent to Miss Mary E. Murtfeldt, of Kirkwood, Mo., who has kindly 
drawn up the following description of the adult insect: 


Depressaria persicacella, Murt. sp. nov. 


“Antennae dark fuscous, indistinctly pectinate and annulate on the under side with 
pale buff. Palpi long, exceeding the vertex, basal joint short, pale; second joint one- 
third longer than apical; brush quite dense, dark fuscous overlaid with buff or cream 
colored scales palest on inner surface; apical joint dark, very slender with extreme 
tip cream white, most distinctly so in the male. Tongue long, sparsely scaled. Vertex 
dark brown, face cream white. 

“Thorax and tegulae purplish brown. 
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“Forewings almost black with rich purplish gloss sparsely sprinkled with white 
scales. On the costa back of the apex is a small irregularly triangular cream white 
spot and a few scattered scales of the same color form an obscure outer border. In 
the cell near the upper margin are two somewhat indefinite, cream-colored dots in 
line with a third below and slightly back of the one nearest the base. Cilia concolorous 
with the general surface, shading outwardly to gray. Lower wings shining, silky 
cinerous almost silvery. Alar expanse from 16 to 17 millimeters. Abdomen pale 
brown, terminal segment banded with buff at posterior edge; lateral tufts buff and 
conspicuous; under surface speckled with brown and cream; anal tuft pale reddish 
brown. 

“Legs brown, annulate with cream white at the joints and middle of tibiae.” 

The following description of the larva was written by the author from the living 
insect: 

Description of Larva.—tThe larva, when full grown, is three-eighths of an inch in 
length and quite slender. Its color is dirty yellowish-white, with back and sides marked 
by six reddish-brown longitudinal stripes, all of which extend the entire length from 
the thoracic shield to the caudal extremity except the pair on the dorsum, which unite 
on the last segment and terminate there. Last segment bordered caudally with 
fuscous and base of anal pro-legs colored the same. Venter marked along the middle 
with a stripe like those on dorsum and sides, which are about equidistant from each 
other and of about the same width as the spaces between them, color reddish-brown. 
Some of the spaces (yellowish-white) have dark points in them. Head and thoracic 
shield yellowish-brown, feet fuscous and dirty yellow. Four pairs of pro-legs beside 
anal pair which are of the same color as the ground color of the body. Base of anal 
pair black. 

REMEDIES. 


The two methods which probably will prove of most use in fighting this trouble are 
cutting out, and spraying with Paris green. The nests become quite conspicuous and 
in many instances can be cut out and burned without doing too much harm to the 
tree. A spray of Paris green will kill the worms if applied so as to penetrate the 
nests. Of course lime must be used with the poison, and neither peach trees nor any 
other fruit trees should be sprayed with Paris green after the fruit becomes of any 
size. 


6. FOREST TENT-CATERPILLAR. 


(Clisiocampa disstria Hub.) 


An insect very similar to our orchard tent-caterpillar, but differing somewhat in 
appearance and habits, is the tent-caterpillar of the forest. An outbreak of this insect 
was the cause of some damage in Kalkaska and Antrim counties in the early summer 
of 1898. A belt of land about 30 miles long and nearly as broad, extending across both 
counties, was infested, the caterpillars appearing in such numbers as actually to stop 
trains. We are indebted to Mr. Skeels, then Assistant Secretary of the College, for 
specimens of the insects, as well as the data for this particular infestation. 

The eggs of this insect (Fig. 7, d) are laid in masses around the twig or branch 
of a tree and pass the winter in this form. Earlv in the spring, about the time the 
leaves open, or a little before, the eggs hatch and the little caterpillars commence to 
spin a web, as in the case of the ordinary orchard tent-caterpillar. They enclose the 
young foliage in a net and a whole family, all that hatch from a single egg-mass, live 
here together when they are not feeding, at least until the caterpillars attain quite 
a size. The caterpillars become full grown about the middle of June or the first of 
July, at which time they come down from the trees and look for suitable places in which 
to spin their cocoons. It is while searching for such places that they become most 
noticeable, often traveling along a fence in such great numbers as almost to hide the 
fence. They. gather in great numbers on railroad tracks and, as in the instance men- 
tioned, sometimes impede travel. Their bodies on being crushed make the rails so 
slippery that the trains come to a standstill when the grade is at all unfavorable. 

17 
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Fig.7. Forest Tent-Caterpillar, Clisiocampa gate After Riley, Report on Insects of Missouri. 
(Third.) 


Description of Larva.—The full-grown caterpillar (Fig. 7) is about 114 inches long 
with a ground color of pale blue, sprinkled with black points and dots. Along the 
middle of the back is a row of about ten lozenge shaped white spots and behind each 
of these spots is a smaller dot of the same color. The entire caterpillar is sparsely 
covered with soft hairs. 

After finding a suitable place, the caterpillar spins up in a loose but strong cocoon, 
with the silk of which is usually mixed a good leal of yellow powder. The specimens 
sent to us emerged on July 14 as winged moths (Fig. 7 b); they are dull yellowish 
or reddish brown in color and when the wings are spread out the female measures 
about one and three-fourths inches across, the male being a little smaller. Across 
the front wings extend two oblique dark stripes. After pairing, the eggs are laid 
and remain for about nine months before hatching. The number of trees attacked by 
this insect is very large, the list including the oak, walnut, ash, bass-wood, rose. 
hickory, apple, peach, willow, maple, poplar, plum, cherry, thornapple, beech, and 
several others. With so large a list of available food-plants, the caterpillars cannot 
easily be starved out. Luckily they are seldom numerous two years in succession, as 
their parasites usually keep them in subjection. 


REMEDIES. 


Of course in the forest spraying would seldom be resorted to, both because of the 
difficulty of reaching the tree tops and because of the expense. It often happens, how- 
ever, that the caterpillars work in shade trees, and here they can readily be killed 
by a spray of Paris green, using one pound of the poison to about 150 gallons of 
water, and adding one pound of fresh quick-lime to the mixture. Do not spray without 
the lime, for the mixture recommended would do serious injury to many trees if the 
lime were omitted. 


7. THE SADDLE-BACK CATERPILLAR. 


(EHmpretia stimulea Clem.) 


From time to time insects are carried far from their natural home and colonies are 
started which may or may not survive the change, depending on the amount of climatic 
differences between the two places and on the hardiness of the insects. Two species 
of insects, transported in this way, have been found in Michigan during the past 
season, one of which, so far as is known to the writer, has not been reported hereto- 
fore. One is the saddle-back caterpillar, Empretia stimulea, Clem., and the other the 
American Locust, Schistocerca americana. Both are very destructive insects in their 
native states. Whether they will remain with us and become serious pests, or die 
out owing to our more severe winters, or stay with us, but not become numerous enough 
to be injurious, are questions that it is impossible to answer at present. It would 
seem, however, that as they are both natives of America, they would have been here 
before if the climatic conditions were at all favorable to them, the more so as they 
are found directly south of us in Southern Indiana and Ohio. 
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Fig. 8. Saddle-back Caterpillar, Empretia stimulea. (Original.) 


Fig. 8 represents the larva of the saddle-back caterpillar about natural size. It is 
apparently footless, progressing like a slug by the undulations of the soft shiny skin 
of the under surface. The six jointed legs are present, but the soft fleshy pro-legs, that 
caterpillars usually have, are absent. In general color it is a chocolate brown, having 
a bright apple-green spot, shaped like a saddle-cloth, on the back. The saddle is rep- 
resented by a brown oval spot in the center of the green. The four fleshy knobs or 
conical projections are covered with sharp hairs that easily break off when handled 
and which convey a poison that acts very much like that of the nettle, producing a 
sharp stinging or burning pain. The stings from this slug have been known to produce 
serious results with people of delicate constitution. 

The specimens sent us were from Mr. A. Sigler, Adrian, Michigan, and they were 
on pear. The species also works on cherry and probably on some other fruit-trees, on 
oak and some other forest-trees, and on rose, grape, corn, Helianthus, currant, sumach 
and raspberry. 

It has been found in the State several times before, once in Lansing by Mr. Victor 
Lowe of the Geneva Experiment Station, but its occurrence in Michigan is rare. 


REMEDIES. 


This slug is easily destroyed by the arsenites, Paris green, ete., whenever it becomes 
necessary. When stung by the hairs, relief can be obtained by bathing the affected 
part with soda (bicarb.) or with a weak wash of ammonia. 


8. THE RESPLENDENT SHIELD-BEARER. 


(Aspidisca splendoriferella Clem.) * 


At the time when the leaves are just about to fall, during the last of September 
and the first of October, the leaves of the wild cherry, Prunus serotina, are sometimes 
seen to be perforated with regular rows of holes about one-fourth of an inch long. 
Sometimes as many as a dozen holes are ranged along both sides of the mid-rib of a 
single leaf. Several trees on and near the College campus were seen to be badly 
pierced in this way, early in the autumn of 1897. A short time afterward, numbers 
of little pieces of leaf, corresponding in form to the holes in the cherry leaves, were 
found attached by fine silken cords to the leaves and branches of a spruce tree stand- 


* This species was determined by Miss Mary E. Murtfeldt of Kirkwood, Mo, 


132 STATE BOARD OF AGRICULTURE. 


ing near, and some were found also on the trunk of the cherry tree itself. These little 
pieces of leaf were all hollowed out between the upper and lower skins or epidermises 
and in the hollows thus made were tiny grubs, each piece of leaf constituting the home 
of a single grub. A number of the little cases were placed in suitable breeding-cages 
and in the early spring the little moths commenced to emerge, continuing until the 
middle of May, at which time they probably emerge out of doors. The insect in its 
different stages is shown in Fig. 9. 


Fig.9. Resplendent Shield-bearer, Aspidisca splendoriferella. After Comstock, Report of Entomol- 
ogist for 1879, Division of Entomology, U.S. Department of Agriculture. 


On September 1, 1898, the same insect was observed to be working on the same tree. 
part of the cases already cut out, while in other instances the insects were still in the 
mines getting ready to cut around themselves and thus transform the mines into cases. 
It is a fact worthy of note that while many of the leaves of the cherry remained on the 
tree at the time when the larvae were tying their cases up for winter, no cases were 
fastened to the cherry leaves, but almost all of them to the evergreen trees near by. 
or to the twigs and bark of the cherry tree itself, instinct thus guarding against the 
use of destructible supports. 

While a healthy tree can easily withstand the attack of a few insects of this sort. 
the effect becomes more serious as their numbers increase, though if the insect would 
confine its attention to wild cherries no great harm might result. Unfortunately tliis 
case-bearer works also on apple and thorn-apple, as well as occasionally on pear, anid 
its work is sometimes very serious. Luckily it is fairly conspicuous and easily recox- 
nized. 
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REMEDIES. 


When the insect attacks fruit trees it can be kept in comparative subjection by the 
use of winter washes. Prof. Comstock recommends* a winter wash of lime and sulphur, 
using one-half bushel of shell lime to six pounds of powdered sulphur, and the 
mixture brought to the consistency of whitewash with hot water. This should 
be applied to all parts that can be reached. It is probable that other winter washes 
in common use against scale-insects also will prove beneficial here. 


9. SOME INSECTS OF OUR SHADE TREES. 


It is often of as much advantage to know which insects are harmless. as to know 
which are injurious. Many insects are harmless for long periods of time and then, 
some season when the conditions are right, they multiply to a surprising extent and 
become, for a short time, serious pests, only to subside again quickly to their ordinary 
number. A large number of insects are conspicuous and attract a great deal of atten- 
tion, while the damage resulting from them is so slight that it is insignificant. Much 
time and trouble are annually wasted in fighting insects that belong to this latter 
class. To both of these classes belong many insects working on shade and forest trees. 


10. LEAF-MINERS AND CASE-BEARERS. 


The leaves of shade and forest trees are often disfigured by patches of dead skin in 
the form of blisters or blotches of various shapes; sometimes irregular in outline, 
sometimes trumpet-shaped, and in other cases of all conceivable shapes and sizes. If 
we look more closely into the matter, we find that there is a good deal of regularity 
in the form and size of these blotches on any one kind of a tree, those found on a par- 
ticular tree at a certain time usually being a good deal alike or belonging at most to 
two or three different sorts. These mines or blisters are the dwellings of small insects 
that live on the soft, succulent tissue found between the upper and lower surfaces or 
skins of the leaf. Very small indeed must an insect be to find room to live in such a 
place, but these little fellows do it, and sometimes congregate in such numbers as to 
seriously affect the trees. 


- 


1l. WHITE OAK LEAF-MINER. 


(Lithocolletis cineinnatiella Clem.) * 


An oak leaf-miner that multiplied to a surprising extent last summer is shown in 
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Fig. 10. Oak Leaf-miner, Lithocolletis cincinnatiella, larva and pupa. (Original.) 


Fig. 11, which represents the adult moth. The larva or grub, an enlarged figure of 
the head, and the pupal or resting stage, are shown in figure 10. 


*Rep. Ent. U.S. Dept. of Agr. 1897, p. 212. 
* This insect was kindly determined by Miss Mary EF. Murtfeldt of Kirkwood, Mo. ~ 
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Fig.11. Oak Leaf-miner, Lithocolletis cincinnatiella. (Original.) 


These dainty and minute moths were the parents of millions of grubs that so per- 
sistently attacked the white oaks all over the southern part of the State as to change the 
general color of the trees from a healthy green to a sickly brownish hue. Some leaves 
contained only one mine, but many contained two or three, while each mine contained 
from one to five or six larvae. The effect of thus destroying the breathing apparatus 
of the tree cannot but be injurious. This particular species is two-brooded in Michigan, 
the summer brood maturing about the middle of July and the spring brood some time 
in the spring when the foliage has become suitable for egg-laying. The summer brood 
passes the winter in the pupal or cocoon stage inside the mines in the leaves, each 
insect spinning a circular flat sheet of silk over itself to ensure its safety. The pupae 
fall, with the leaves, and pass the winter on the ground. If now we rake up the 
leaves and burn them, we shall destroy great numbers of the insects. 

The following hymenopterous parasites were bred from this leaf-miner: Sympiesis uroplatae, 
Chrysocharis albipes Ashin., Pteromalid sp. Sympiesis nigrofemora Ashmw., Eulophus tricladus 


Proy., Orgilus coleophore, Protopanteles monticola Ashm. They were determined by Mr. Wm. Ash- 
mead of the Dept. of Agr., at Washington, D. C., through the kindness of Dr. L. O. Howard. 
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Fig. 12. Basswood Blotch Leaf-miner, Lithocolletis lucetiella. (Original.) 
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12. THE BASSWOOD LEAF-MINER. 


(Lithocolletis lucetiella, Clem.) 7 


Very many of our lindens or basswood trees were attacked by a leaf-miner, L. luce- 
tiella, Clem., and though no damage resulted other than the injury to the appearance 
of the tree, their work was very conspicuous. Fig. 12 represents an adult moth of this 
species. The moths emerged on July 29. 

Two more species were observed in quantity; one on the common locust (Robinia 
pseudacacia) and the other on a smaller variety used for ornamental purposes (R. 
hispida). The name of the insect is Gracillaria robiniella, Cham.* The leaf-miner in 
the common locust makes a blister mine more regular in shape. Its name is Lithocol- 
letis robiniella, Clem. 

Fig. 13 represents Depressaria argillacea, Wlsm.* found on linden. 


Pig.13. Depressaria argillacea Wism. (Original.) 


13. LEAF-MINER IN SUGAR BEET. 


: (Pegomyia vicina Lint.) 

It was planned, during the season of 1898, to study the insects affecting sugar beets. 
Fields were examined wherever opportunity offered, but all the accessible ones proved 
to be remarkably free from insect attack; some of the leaves, however, were observed 
to be infested with a leaf-miner, which produced a blister-like mine on the upper surface 
of the leaf by eating out the succulent material between the upper epidermis and the 
lower. Specimens of such mined leaves were placed in a cage on June 28, and on 

+ A hymenopterous parasite, Closterosterus tricinetus Ashm., was bred from this miner. It was 
determined by Mr. Wm. Ashmead of the Dept. of Agr.at Washington, D.C., through the kindness of 


Dr. L. O. Howard. 
* These two insects were determined by Miss Murtfeldt of Kirkwood, Mo. 
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Fig. 14. Sugar-beet Leaf-miner, Pegomyia vicina Lint. (Original.) 


July 19 the adults (Fig. 14) emerged. They were about half the size of a house-fly 
and approached it somewhat in appearance. On examination they were found to belong 
to the family of flies known as Anthomyidae, which family contains many other flies 
injurious, in the maggot stage, to various vegetables, as the onion-fly, cabbage root- 
maggot, bean-maggot, etc. The particular species found in the beet leaves was first 
described, in 1882, by the late Dr. Lintner, State Entomologist of New York, where 
it was doing considerable damage. The beet leaves were so extensively mined that 
they could not be used for greens. Indeed, he reports that several cases of sickness 
were supposed to have been caused by eating greens infested by this insect. 

While no serious trouble was experienced with this maggot during the past season, 
it is quite probable that the increasing acreage of beets in Michigan, brought about 
by the growing of beets for sugar, will furnish a place for these insects, as well as for 
others, to thrive. 

There are a number of insects that are troublesome in Europe, and it is probably 
only a matter of time when we shall get some of them. It is to be hoped that any 
insects found injuring this crop will be immediately forwarded to the Entomologist, 
in order that, where necessary, investigations and experiments may be made to deter- 
mine the best means of control. It is quite probable that sugar-beet leaf-miner 
is several brooded. When ready to pupate, most of the maggots pass out of their 
mines in the leaves into the ground, although some may remain in the leaves. The 
insects were not numerous enough last summer to allow experiments, but it is very prob- 
able that the destruction of the tops and the fall plowing and rolling will prove useful, 
as it will break up many of the puparia and bury them so deeply that the adults 
cannot get out. 
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14. THE HESSIAN FLY. 


(Cecidomyia destructor.) 


Hessian fly. Cecidomyia destructor, After Packard. Third Report of Entomological Com- 


mission, Division of Entomology, Department of Agriculture. 
18 
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For two seasons the growers of wheat, especially those in the northern part of the 
State, have been troubled with the Hessian fly, and as no detailed account of this inseet 
and its method of work has been published in the Michigan bulletins for many years, 
a description of the pest may prove of interest. 

As long ago as 1779, the Hessian fly was reported as doing injury in New York. It 
was for some time supposed that the insect was introduced into this country, in 
straw, by the Hessians employed by the British in our Revolutionary war, hence the 
name “Hessian fly.” This explanation, however, has been shown since to be a ques- 
tionable one. In 1837 the fly appeared at Paw Paw. Michigan, and has been trouble- 
some from time to time in our State ever since. 

Usually the first intimation a farmer has that the fly is present is the “lodging” 
of his wheat. An examination of an injured wheat plant is made and just below the 
point where the break occurs, usually just above the first, second or third joint, are 
found one or more little dark brown bodies (Fig. 15, ¢) about one-eighth of an inch in 
length. These are the puparia, often called the ‘‘flax-seeds,” and correspond to the 
cocoons of many moths or the chrysalids of butterflies. 

This brings us to the question of the stages through which insects pass in a 
lifetime. Most insects pass through four principal stages or what correspond to them, 
viz.—the egg, the larva (caterpillar or grub) stage, the chrysalis (cocoon or pupa) stage, 
and the adult stage. Now the third of these stages, the chrysalis or cocoon, is usually 
a quiescent one, the insect having little or no power of motion. In sume cases it is 
only during this period that we can effectually combat some particular insects which 
do injury in some one of the other stages. In the case of the Hessian fly, the eggs 
are laid usually on the upper side of the leaf, singly or in small groups of two or 
three. In about four days they hatch and the minute maggots which come from them 
work their way down between the sheath of the leaf and the stem, where they com- 
mence to feed and to grow, at the expense of the plant. After a time the maggots 
become full grown and ready to pass into the pupal or flax-seed stage, when the outer 
skin becomes hard and rigid, forming a protecting shell, inside of which the insect 
can become a winged fly. This pupal or flax-seed stage is the one most likely to be 
first noticed. After a time the shell bursts and out comes a delicate fly of very minute 
proportions, the female fly ordinarily measuring one-tenth of an inch in length and 
the male slightly less. 

The life cycle is probably passed through twice a year in Michigan, though in some 
states more time seems to be required and in others less.* For the winter brood the eggs 
are laid some time in late August, September, or early October, on fall wheat, usually 
just coming up. The young “grubs go down to about the level of the ground and 
soon become full grown, ready to become pupae for the winter. In the spring they 
come out as adult, winged flies, and in April or May they lay their eggs on the young 
wheat. The young erubs of the spring brood behave just like those of the fall brood, 
except that they do not go so low down in the plant, usually working just above 
the first, second or third joint. All the adult flies do not come out ‘at once, but 
occupy some time in doing so, with the result that the broods are not so distinct as 
would be expected. 


NATURAL ENEMIES. 


Fortunately this insect is kept in check ordinarily by other insects which prey upon 
it. These other insects belong to the group of parasitic hymenoptera and are very small. 
They lay an egg in the body of the maggot or on the pupa, which egg gives forth a 
still smaller grub that subsists on the living body of its host, after a time passing 
through a pupal stage and finally becoming an adult winged insect inside the remains 
of the Hessian fly maggot. At the proper time this winged insect, resembling a minute 
Wasp. comes out and lays more eggs in other flies. These parasites usually keep the 
Hessian fly under control, but occasionally for some reason, climatic or otherwise, the 
parasites become reduced in numbers or are unable to devour all the flies, and then 
our wheat, rye. etc., suffer. If we know what a goodly supply of parasites are present 
in the fields, it is best to wait for them to destroy the flies and not to resort to meas- 
ures which would destroy friend as well as foe. The presence of the parasites is best 
known by the small holes left in the wheat stem through which they emerge from the 
pupa of the fly. The fly itself, when uninjured by parasites, cracks open the shell of 
the flax-seed and crawls up between the sheath and stalk, but the parasite bores a 


* Dr. Paul Marchal (Les Cecidomyies des Cereales et leurs Parasite Ann. de la Soe. Ent. de France, 
1897) says they may be six brooded under the most favorable conditions. 
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round hole right through the sheath opposite the flax-seed. If these round holes are 
numerous in the fall, it is better to leave the stubble standing and to allow the 
parasites to destroy the flies, for they will do so far more thoroughly than we can 
ever hope to. Another way to detect the presence of parasites is to gather some of the 
infested joints and to enclose them in a fruit jar, over the mouth of which is then tied 
a piece of muslin. If the parasites are present, they will emerge after a time and 
appear as minute dark, four-winged insects, usually with metallic colors and moving 
with a quick, nervous, jerky flight, while the Hessian flies themselves are feeble little 
fellows with two wings and a weaker flight. This last method is of little use, how- 
ever, since by it we cannot settle the question until too late to do us any good. 


REMEDIES. 


Burning Stubble—Immediately after harvest, if possible, the stubble should be 
burned to destroy the flax-seeds that are present. Of course, this will destroy what- 
ever parasites are present, and if these are plentiful it should not be done. 

Fall Plowing.—When it is intpossible to burn the stubble, and sometimes even when 
this has been done, it is found beneficial to plow the field immediately after harvest. 
If we wait for any length of time the flies will escape and then no amount of plowing 
will do any good. It is well to try to influence your neighbors to do likewise if they 
have wheat near yours, for it is very easy to infest one farm from another. 

Late Sowing of Fall Wheat.—As the flies appear in the fall, during the latter part 
of August, and keep coming out all through September until early in October, it will 
easily be seen that if we delay sowing our wheat so that it will not appear above ground 
until after the first week or so in October, when the flies have disappeared, we shall 
escape them. It is usually sufficient to delay sowing until after September 20, but 
this varies somewhat with the season and latitude. 

Traps.—When we delay the sowing of the crop until late in the season, as described 
above, it is always best to sow a strip of early wheat a few yards wide, entirely around 
the field, unon which the flies lay their eggs, as they will readily choose the advanced 
wheat to that just appearing, for purposes of egg-laying. This strip must be plowed 
under either Jate in the fall or early in the spring to destroy the young flax-seeds. 

Rotation of crops is good practice and all volunteer wheat should be destroyed. 


15. A LEAF-BEETLE FEEDING ON PEACH BUDS. 
(Chrysomela suturalis. ) 


In November, 1897, Prof. U. P. Hedrick, then State Inspector of Orchards and Nur- 
series. gave us some small beetles (Chrysomela suturalis) which he had obtained from 
Mr. Higgens of Otsego, Mich. These beetles were said to injure the buds of peach trees 
in early spring, and as the habit is probably a new one to the species, it seems to be 
worthy of notice. According to Mr. Higgens, the beetles attacked the buds in April, 
before they had commenced to grow perceptibly, and especially those buds of fine 
varieties that had been “budded” or set in, devouring such buds by wholesale. As the 
beetle is considered, under ordinary circumstances, to be harmless, and known to feed 
only upon herbage, weeds, etc., of no value, its appearance was awaited with a good 
deal of interest last spring. Mr. Higgens kindly offered to notify us as soon as the 
beetles appeared, but fortunately they did not come. 

The beetle in question is a small dark brown and white fellow about three-tenths of 
an inch long and having longitudinal stripes, as shown in the figure. (Fig. 16.) It 
is to be found at almost any time during a thaw in the winter, passing the winter in 
an adult condition, ready to commence work early in spring. It is to be hoped that 
this habit of eating peach buds is an acquired one brought about by the scarcity of 
more appropriate food, and that in future years the ordinary food of the beetle will 
be present in sufficient quantity so that it will not be driven to attack our peach buds. 
If, however, it appears again, a spray of one of the arsenites will at once kill it. 
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16. THE ELM-BORING SNOUT-BEETLE. 
(Magdalis armicollis Say.) 


A small brown or blackish beetle about five-sixteenths of an inch long, with the 
head prolonged into a long snout. (Fig. 17.) An examination with a lens shows 


Fig.17. Elm-boring Snout-beetle, Wagdalis armicollis. (Original.) 


the entire abdomen and thorax to be covered with small rounded pustules somewhat 
resembling shagreen.* 

Specimens of this snout-beetle were sent us from Woodland, Barry county, on June 
1, 1898. They were said to be very numerous on plum trees and were the cause of 
some anxiety. In replying to the letter it was explained that this insect was in 
habit a wood-borer and that most of the members of the genus work in oak, hickory 
or elm, at least so far as our species go. <A careful examination was advised to see 
if the beetles were really doing any harm, as well as a search for dead or dying trees 
of the sorts indicated. On June 4 a reply was received, in which was the following 
statement: ‘Said trees (plum) are within about twenty feet of our wood-house, 
which is filled largely with elm limb wood, but none of the trees (elm, hickory or 
oak) are within twenty rods.”’ The probable explanation is very .apparent—the beetles. 
which burrow just under the bark of the dead and dying elm limbs, had been carried 
in great numbers in the limbs to the wood-shed and had remained there until their 
transformations were completed and the time arrived for them to come forth as mature 
beetles. On attaining maturity, they came out in great numbers and finding the plum 
trees in the near vicinity settled on them so thickly as to attract attention. ~ Some idea 
of the great numbers present in the elm limbs can be obtained from this experience. 
The elm- boring snout-beetle seems to prefer dead or dying trees, or at least unhealthy 
ones, for its home. Advantage may be taken of this fact in fighting the pest. All 
dead or dying limbs or entire trees should be removed and burned by the first or 
middle of May; all branches and loose pieces of wood on the ground should receive 
the same treatment. By this practice we should receive a double benefit in woodland 
and forest if such treatment were practicable here, for at the same time that the 
insects were destroyed, we should remove one of the most efficient means of spreading 
fires. . 

In cases where valuable shade trees are involved, it may pay to use trap poles. 
These are simply poles of green elm set in the ground near the trees to be protected. 
at a time when the beetles are depositing their eggs. Now the poles being cut, and 


* The specimens of this beetle received differ somewhat in color from the typical form, being almost 
entirely black. Specimens that were bred by the writer some years since, howey er, show great varia~ 
tion in size and color, some being quite black, and there is little doubt that the specimens obtained be- 
long to the species armicollis. 
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therefore containing less sap, seem like unhealthy wood to the beetles, which prefer 
them to the more vigorous trees. The poles. should be set during the last part of 
May and removed and burned some time in July, after making a careful examina- 
tion to see if the young grubs are present. This method has been successfully em- 
ployed in Germany in the case of another beetle having somewhat similar habits, and 
will prove useful in cases where the affected trees are valuable. Although these 
methods will not altogether exterminate the beetles, they should greatly reduce their 
numbers, so that the harm done will be comparatively slight. 

While these insects prefer unhealthy wood to that which is healthy, they do not 
seem to know just where to draw the line, and their tunneling will sometimes cause 
the loss of an entire limb or even an entire tree, when but for them the loss might have 
been confined to one or two comparatively small branches. It is quite likely that they 
do occasionally attack healthy wood; at least it is thought that they greatly hasten 
the decay of healthy trees. 


17. THE FRUIT BARK-BEETLE. 


(Scolytus rugulosus.) 


In 1878, Dr. LeConte noticed a small beetle working in the bark of fruit trees in 
this country.* Since that time the beetle has gradually spread over a considerable 
portion of the United States. Its first appearance in Michigan was in the season of 
1897, but as only a single specimen of the work was obtained, with none of the beetles 
themselves, it was thought best to wait until more material was obtained before pub- 
lishing an account of the pest, in order to guard against adding another care to the 
many troubles of fruit-raisers without sufficient reason. 

The first intimation of the trouble is in the discovery of numbers of small drops of 
gum exuding from punctures in the body or limbs of peach, plum, cherry or apple 
trees. A closer examination reveals a small round hole a little less than one-sixteenth 
of an inch in diameter under each drop of gum. If now the outer bark around the 
hole be removed or pared away, a small burrow will be found to extend for a longer 
or shorter distance in the layer between the wood and the bark, sometimes branching 
considerably. These burrows or galleries usually exhibit a regular and definite ar- 
rangement (Fig. 18) when carefully examined; there is an egg or brood-chamber, short 


' Fig. 18. Wood eaten by Scolytus rugulosus. (Original.) 


and roomy, and from the sides of this chamber extend, in a direction more or less 
transverse to it, many slender galleries, small and narrow at the center, but gradually 


* Am. Phil. Soc. (Proc.) Vol. XVII (1878) p. 626. 
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increasing in diameter until they attain full size at the periphery. The eggs are laid 
along the sides of the brood-chamber and the young grubs, on hatching, commence 
boring in the direction indicated, the regular increase in size being due to the growth 
of the grubs as they get further and further away from the parental burrow. When 
the grubs have attained their full size, they go a little deeper and pupate, coming out, 
in time, through holes bored to the surface, as adult, winged beetles. 

In time, the effect on the tree of numbers of these borers is very marked, usually 
leading to its death. 

The beetle (Fig 19) that causes all this trouble looks innocent enough, little more 


Fig.19. Fruit Bark-Beetle, Scolytus rugulosus. (Original.) 


than one-sixteenth of an inch in length, almost black, somewhat cylindrical, and covered 
with minute punctures or pits. It belongs to the family of bark-borers or scolytidae. 
The insignificant size of these little fellows almost makes them appear unworthy of 
notice, but we have most of us learned by this time that the very small pests are 
the most difficult to control, because they are usually present in such great numbers. 


REMEDIES. 


Most members of this family of insects greatly prefer to work in trees that are 
dying or that for some reason are not in a very vigorous condition at the time; hence 
when this insect is present it is imperative to keep trees especially well fertilized and 
in prime condition. When a tree is badly attacked, the cheapest course is usually 
to remove and burn it, as it merely serves to breed the pests and to furnish a source of 
infestation for the rest of the trees. Advantage may be taken of the preference of 
the beetles for sickly or dying trees, and if any worthless or comparatively poor trees 
are in the orchard, they may be girdled in midsummer"in order to induce the beetles 
to take possession. This will serve as a trap to entice numbers of the beetles to the 
same spot. Of course the tree will have to be cut down and burned before the beetles 
emerge, which is said to take place in other states about the middle of June. The 
insect matures several broods during the course of a season. 

When a tree is slightly attacked, the bark may be pared out where the tunnels 
occur, or the tree may be coated with whitewash to which a little Paris green has 
been added; this will tend to prevent any further infestation, and if the practice is 
persistently followed up it is said to be very useful as a preventive. The wash should 
be applied to all the trunks and limbs in the orchard. 

Prof. John B. Smith, Entomologist of the New Jersey State Experiment Station, 
has carried on a number of successful experiments with hydraulic cement and milk 
for the peach-borer and it may be possible to use it against the fruit-bark beetle. The 
cement, when used with milk, makes a thin hard shell around the parts treated, which 
prevents the laying of the eggs. While it is not perfectly safe to recommend this 
remedy for the bark-beetle without careful trial, it is very probable that its use will 
be attended with considerable benefit. 
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18. THE STRAWBERRY SAW-FLY. 
(Harpiphorus maculatus Nort.) 


An old offender is the strawberry saw-fly. As early at least as 1868 this insect 
was reported in Michigan, Illinois and Iowa. This year they were reported from 
Bridgman, Stevensville and many places near. Specimens were obtained for us from 
Stevensville by Mr. David W. Trine, “State Inspector of Orchards and Nurseries.” 

The “worm” or false-caterpillar that does the damage is a dirty yellow or greenish 
naked caterpillar, not quite three-fourths of an inch long. Its yellow head bears 
three or more brown spots, one above and usually one on each side of the head, these 
spots being often more or less blended. There are twenty-two legs; six true legs, four- 
teen abdominal and two caudal pro-legs, making twenty-two in all. This will dis- 
tinguish it from any lepidopterous or moth larva, for none of them living on straw- 
berry has so many legs. 

Early in May the eggs are said to be laid in slits cut in the stipule or leaf-stem 
of the strawberry leaf. The eggs hatch and the young false-caterpillars attack the 
leaves. They become full grown and descend into the ground, making a frail cocoon 
and there changing to the pupal form, ready to come out by the last of July or first 
of August, as adult saw-flies. These soon mate and lay the eggs for the second brood, 
which matures and goes into the ground during August or September. The specimens 
sent us were about ready to go into the ground on September 22, and the larvae dis- 
appeared from the fields very soon atter that date, going into the ground to spin 
cocoons and remain until next year. 

There is another species of saw-fly, Monostegia ignota, that closely resembles the 
species in question, but the heads of the larvae lack the brown spots already described. 
awe species, however, are so alike in habits that the same treatment will apply to 
oth. 


REMEDIES. 


As in the case of the strawberry leaf-roller, it is impossible to use any true poisons 
on the plants after the frwit is set and before it is gathered, but if the worms appear 
before the plants bloom, a spray of Paris green and lime will quickly destroy them. 
After the plants have bloomed and before the fruits begin to ripen, they may be killed 
with kerosene emulsion applied very thoroughly so as to strike each worm. It would 
seem very probable that fine air-slaked lime and sulphur sifted freely over the plants 
would kill many of the worms, but this remains to be tried. The skins of saw-flies 
are more or less sticky and tender, and the powdered lime acts as a caustic on them. 
Time and sulphur or lime alone is a very convenient remedy to use, because of its 
cheapness, ease of application (it should be dusted on the plants through coarse bag- 
ging), and ease of preparation, the fresh quick lime requiring only an occasional 
sprinkling sufficient to slake it, but not to moisten it enough to interfere with its slak- 
ing dry. 


19. THE CRIMSON CLOVER-SEED CHALCID. 


(Bruchophagus funebris.)* 


When crimson clover was brought to America, it was hoped that a substitute had 
at last been procured for red clover, a substitute that produced a luxuriant growth 
and which was free from the many insect ills attendant upon the red clover. There is, 
nevertheless, a formidable insect foe that has appeared very recently, and which works 
in the seed. It belongs to the family of hymenopterous parasites known as Chalcididae, 
almost all of which are our friends. With a few exceptions, all the members of this 
family feed on other insects, acting as true internal parasites, and help in this way 
very materially to keep in check noxious species. They are all very small, wasp-like 
insects, smaller than mosquitoes and not conspicuous. The species in question lives in 


* Determined by Mr. Wm. Ashmead of Dept. of Agr., Washington, D. C., through kindness of Dr. L. 
‘O. Howard. 
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clover seed and is slightly more than one-sixteenth of an inch in length, and black in 
color. As to its life history and habits, and the remedies that will control it, very 
little is known yet. The specimens obtained came out on July 12 in quantity, 
crawling out in swarms on the barn floor from a heap of newly threshed seed. 

Prof. A. D. Hopkins of the West Virginia Experiment Station says* that the 
insects winter in the clover heads and that they work in the developing seeds of 
common red clover as well. Before any advice is given for the control of this insect, 
it will be necessary to determine the number and dates of the broods and considerable 
more about its life history than is known now. It is hoped that during the coming 
stunmer we may be able to learn more. 


20. JUMPING OAK-GALL. 
(Neuroterus q-saltatorius, H. Edw.) 


Everybody is familiar with the oak-galls or oak-apples to be found growing on the 
leaves and twigs of oak trees. Many kinds or species occur in Michigan and each kind 
is made by a different insect, usually by a member of the family of insects known as 
Cynipidae. One of these galls or oak-apples is so different from all the others and so 
curious in itself that it well merits a brief description.t 

The galls in question were obtained from Kalamazoo on June 30, 1898, and were 
sent us by Mr. Hurlburt. Later the same species was found by the writer on the 
College grounds. The minute galls were to be found in great numbers in tiny pits 
on the under side of the leaves of the burr-oak (Quercus macrocarpus). The form 
is shown by the accompanying figure (Fig. 20), which is greatly enlarged. The 


Fig. 20. Jumping Oak-Gall, Newroterus q-saltatorius. (Or'ginal.) From a photomimeograph. 


us Proc. 10th Ann. Meeting of Am. Assn. of Econ. Ent. Pab. in Bull. 17, New Series Dept. of Agr. Diy. 
of Ent. 1898, p. 45. 


+ This insect was kindly identified for me by Dr. L. O. Howard of the Dept. of Agr., Washington, D.C. 
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galls themselves are less than one-sixteenth of an inch in size, and if they were 
black instead of yellowish white, they would closely resemble small bird shot. The 
curious part about the matter is the lively nature of the galls. When the specimens 
were first received, about a teaspoonful were emptied out on a clean paper and they 
immediately commenced jumping about, looking something like miniature corn 
popping. They threw themselves straight up into the air for about half an inch, very 
many times their own diameter, with the most astonishing vigor. This jumping with- 
out legs gives the performance rather a strange appearance. On opening one of the 
tiny balls, it was found to consist of a very thin papery shell, enclosing a minute white 
erub, and it is the sudden and convulsive movement of this grub that causes the 
jumping. The amount of strength required to throw itself to such a height when 
closely confined in a tight shell is something amazing. 

The use of this power or habit is quite apparent; the galls being very delicate and 
fragile would stand a poor chance if left on the surface of the ground where animals are 
constantly walking, and being so small and seed-like, might even be eaten by birds; the 
jumping causes them to be sifted into cracks and crannies, where they are protected 
and where they can pass the winter in comparative safety. 

The name of this curious insect is Newroterus q-saltatorius, H. Edw.* 


21. ANTS IN CORKS. 
(Camponotus herculaneus, var. pennsylvanicus. ) 


On August 27, 1898, a peculiar specimen was received from the Sprudel Salt Co. of 
Mt. Clemens. A bottle that had contained mineral water had been attacked by ants 
and a passage bored through the cork of sufficient size to allow the contents to 
escape. Several of the ants were found inside the empty bottle. They proved 
on examination to be Camponotus herculaneus, var. pennsylvanicus. As the damage 
did not oceur at the works of the company, but in a small village in another state, 
it was impossible to get very much information in regard to the details and extent 
of the trouble. 

The species is one of our common wood-boring ants, a large black insect found in 
old or decaying logs and stumps, and occasionally in the timbers of our houses. As 
a remedy to be used in case the trouble should become serious, it was’ suggested 
by the writer that the tops of the bottles be dipped in melted sealing wax or resin to 
form a coat distasteful to the insects. 


CARBON-BISULPHIDE FOR INSECTS IN SEEDS AND GRAINS. 


Seeds infested with insects, such as weevils, grain-beetles, meal beetles, etc., ordi- 
narily are best freed from the pests by the use of carbon-bisulphide. 

A ‘careful germination test of beet seed treated with this liquid was made to 
determine definitely whether it was safe to thus treat beet seed in order to rid it of any 
insects that might infest it. Three separate lots of seed were exposed to two different 
strengths of the gas for different lengths of time. 

In lot No. 1, 100 fruits, each containing from one to seven true seeds, were 
exposed for twenty-four hours to the gas at the rate of two drams of the liquid to a 
cubic foot of air space. 

In lot No. 2, 100 fruits were placed in an atmosphere saturated with the gas for 
twenty-four hours. 

In lot No. 3, 100 fruits were placed in a jar without any of the liquid, as a check on 
the others. ; 

In lot No. 4, 100 fruits were placed in an atmosphere saturated with the gas for 
forty-eight hours. ; 

The seeds employed were Vilmorin’s Improved. 

After the seeds had been subjected to the action of the gas for the required time, 


* An undetermined Pteromalid and Tetrastichus sp. were bred from this gall. They were determined 
by Mr. Wm. Ashmead of the Dept. of Agr., Washington, D. C., through the kindness of Dr. Howard. 
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they were placed between moist sheets of filter-paper, each lot under a separate 
bell-jar. In the case of lot No. 1, 93 of the 100 fruits germinated at the end of two 
weeks; in lot No. 2, 76 germinated ;-in lot No. 3 (check), 93 germinated, and in lot 4, 
50, in the same length of time. 

Exposure to the weaker strength (two drams to the cubic foot) somewhat acceler- 
ated dhe germination without injuring the seed, while exposure to the stronger gas 
killed the seed directly in proportion te the time exposed. 

The gas is strong enough when used in the lesser rate to kill all insects and vermin 
that may infest it. Great care must be employed in using the substance, for it is 
explosive when lighted and very poisonous to breathe. The seed or grain should be in 
air-tight bins or barrels, and means should be at hand to close them tightly and 
quickly. The space in the bin or barrel should be computed, counting in any air- 
space above the seed, for the gas will occupy the space, too. For every cubic foot of 
space, one dram of the liquid should be used; for every 100 cubic feet one pound of 
the liquid will suffice. Shallow pans or dishes should be placed on top of the seed 
and the liquid poured into them, after which the bins or receptacles should be 
quickly and tightly closed. Wet blankets and old carpets will do very nicely for this 
purpose if enough of them are used. 

{f the seed or grain is more than three or four feet deep, some of the liquid 
should be poured into it at some depth to ensure its spreading evenly and filling 
all the space treated. This is easily done with a piece of gas-pipe fitted with a wooden 
stick for its entire length. The pipe, with the stick in place, filling the hole, is 
thrust down half way, the stick is withdrawn and the liquid poured down through 
the pipe. The stick merely prevents the pipe from being filled with grain when 
pushed into place. 

The liquid carbon-bisulphide, on being liberated, will be quickly transformed into 
a gas, which, being heavier than air, settles to the bottom and fills all the air-spaces 
between the seeds or kernels. The liquid costs about 30 cents for a single pound, or 
about 10 cents per pound when purchased in 50 pound lots. It can be used to kill 
insects in the granary, in the pantry, clothes moths, and in fact any insect in material 
that can be placed in trunks, chests, or barrels that can be tightly closed. In general, 
one dram should be used for a cubic foot of space, as some seeds are injured if 
subjected to too strong a treatment. The work must be done in the daytime, away 
from lamps, stoves or fires of any sort, and no fires must be allowed to come near it 
until everything has been aired thoroughly. Grain should be shoveled over several 
times. Great care must be observed to breathe as little as possible, for it is very 
dangerous and will as easily produce death among men as among insects. 


FORMULAS AND DIRECTIONS FOR USE OF INSECTICIDES. 


To be of much service, spraying must be thoroughly done. A conscientious and 
thorough spraying will wet every part of every limb, twig and leaf on both sides. 
To accomplish this result cheaply and surely, a spray as fine and mist-like as possible 
must be used. When a poor nozzle is used, one that projects a coarse spray composed of 
distinct drops of liquid, much is sure to fall to the ground and be lost. Good nozzles 
save enough insecticide to pay for themselves in a short time. When contact insecti- 
cides, such as kerosene emulsion or whale oil soap, are used, each insect must be fairly 
hit with the liquid to be killed. 

Insects that chew or bite their food are usually most cheaply and effectually killed 
with arsenites, such as Paris green, while those that suck their food from beneath the 
surface of the plant have to be killed by contact insecticides, such as kerosene emul- 
sion, whale oil soap, ete. In some cases insects that chew have to be killed with 
contact insecticides; for instance, when they are on fruits or vegetables nearly mature 
or on which it would be dangerous to use Paris green because of its poisonous prop- 
erties. 

The pump should be strong and well made, of sufficient capacity to throw the one 
or two sprays required without too great exertion. An attempt to spray a large 
orchard with a pump designed for use on small garden plants is discouraging, to say 
the least. 

When large, high trees are to be sprayed, it is often found best to build an elevated 
stage on top of the wagon-tank or over the barrel containing the liquid. To reach 
the top of the tree, it is usually best to fasten the nozzle to the tip of a strong 
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bamboo or to attach it to a length of half-inch gas pipe and send the stream of liquid 
through the gas pipe. At least fifteen feet of hose should be allowed in order to 
reach all parts of the tree. 
Never spray a tree when in bloom; it may kill bees, both wild and hive bees. 
Stone fruits require especially careful treatment; they are easily injured by sprays 
not properly mixed or prepared. 


INTERNAL POISON FOR INSECTS THAT CHEW,—PARIS GREEN. 

At the head of all the stomach poisons stands Paris green or arsenite of copper. 
To prepare Paris green for spraying, slaké one-pound of well-burned quicklime in 
hot water and stir in one pound of Paris green. Allow this mixture to stand over 
night, strain, and then stir it into from 150 to 250 gallons of water. Keep the liquid 
well stirred while spraying. For most insects, one pound to 200 gallons of water is 
sufficient, and at this rate it will not injure the plant. Stone fruits, such as peach, 
plum and cherry, should not receive a spray much stronger than this, but apples, 
pears, etc., may be sprayed with a mixture considerably stronger, viz., one pound to 150 
gallons of water. Potatoes may be sprayed with one pound to 100 gallons of water. 
Paris green is fairly uniform in composition if not adulterated, and is perhaps the 
safest and surest remedy for chewing insects as a whole. 


DRY METHOD. 


While ordinarily it is most economical to use Paris green in the form of a spray, 
in some instances, where only a few plants are to be treated or where no pump is 
available, it is expedient to use it as a dry powder. It should then be mixed at the 
rate of one pound of the poison to 100 pounds of plaster, flour, or air-slaked lime, 
and dusted on the plants through a sack of burlaps or some loose, coarse cloth. 
It is best to make the application in the morning when the dew is on the plants. 
Never apply dry poisons where the wind can blow the powder into pastures or places 
where cattle or horses are feeding. 


ARSENATE OF LEAD. 


This poison, although not in general use throughout the country, has several 
advantages; it shows where it has been applied; it is light and does not require 
such vigorous stirring as Paris green; it does not easily burn the foliage, and it is 
cheap.- To prepare it, dissolve four ounces of arsenate of soda and eleven ounces of 
acetate of lead, each in a gallon of water. On mixing the two solutions together we 
shall get a milky precipitate, which should be stirred into 100 gallons of water. 
It is now ready for spraying. Of course, larger or smaller quantities may be made 
in the same proportion, and if this preparation does not seem strong enough, it may 
be applied much stronger with safety. 

Its action is slower than that of Paris green, but the fact that it does not readily. 
burn foliage is an advantage when spraying various kinds of trees with one mixture. 


CONTACT INSECTICIDES, FOR INSECTS WHICH SUCK THEIR FOOD. 


The most effective contact insecticides are kerosene emulsion and whale-oil soap. 
Kerosene emulsion may be used against all lice (except bark-lice), bugs, ete., which 
do not succumb to the internal poisons. ‘To be effective it must be very carefully 
made and conscientiously applied. 

Place two gallons of ordinary kerosene in a warm place, either in a warm room 
or in the sun, and allow it to become as warm as possible without danger from fire. 
Boil one pound of laundry soap or whale-oil soap in a gallon of soft water until 
completely dissolved. If the water is the least bit hard, “break” it with washing soda. 
Remove the soap solution from the fire, and while still boiling hot add the kerosene 
and agitate for ten minutes, or until the oil is emulsified, with a spraying pump, by 
forcing the liquid back into the vessel from which it was pumped. 

When the liquid is perfectly emulsified it will appear creamy in color and will 
flow evenly down the side of the vessel. Care should be taken to completely emulsify 
the oil, and this is accomplished much more easily when the mixture is hot. This 
strong emulsion may now be readily diluted with water and used, or it may be 
stored away for future use. When cold it becomes like sour milk in appearance, and 
ah be dissolved in three or four times its bulk of hot water before diluting with 
cold water. 
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Small amounts of this emulsion may be made by using the ingredients in small 
quantities, but in the same relative proportion. 

It should be diluted ten times for most insects, but many plants are able to resist 
a stronger mixture, which is usually more effective. 


WIHALE-OIL SOAP. 


This insecticide is rapidly coming into favor. It may be used at the rate of one 
pound to from four to six gallons of water for plant-lice and many other insects. 
For winter spraying it is used at the rate of two pounds to a gallon of water. This is 
the most effective remedy known against*the San Jose scale. 

Whate-oil soap should cost about four cents per pound when bought in quantity. 
It requires no preparation other than dissolving in water, and ordinarily is easily 
applied. Care should be observed to get an article that will not turn to a jelly 
when dissolved at this rate, for jellied soap is very difficult to spray. The above 
strength, two pounds to a gallon, should never be applied except in the winter when 
the trees are entirely dormant, for an application when the buds are swelling or when 
the leaves are on the tree is sure to do injury to the tree. 


PYRETHRUM. 
(Buhach or Persian Insect Powder.) 


Pyrethrum is a powder made by grinding the heads of a plant resembling our daisy. 
It is produced in great quantities in California, where it is sold under the pro- 
prietary name of “Buhach.” It is also imported from Persia and known as “Persian 
Insect Powder.” Now, the insecticidal value of the Pyrethrum lies in an oil which 
readily passes off into the air, and to prevent the loss of this the powder should always 
be kept tightly sealed in metal cans. Insect powder that has been exposed for sale in 
open cans in drug store windows is next to worthless, and should on no account be 
purchased. This insect powder is harmless to all animals breathing by means of 
lungs. It can be used either dry or in the form of an alcoholic extract. To apply 
it dry, dust the powder on the insects either by means of a bellows or in some other 
way: To apply in the form of an extract, place four ounces of the powder in a pint 
of alcohol, leave it for a week and filter, then dilute once with water, and apply 
with an atomizer. 

HELLEBORE. 


White hellebore is the powdered root of a plant. It kills both by contact and as an 
internal poison. It may be applied either dry or in the form of a liquid. When 
used dry it should be mixed with three or four times its weight of flour or plaster 
and then dusted on the insects. Applied wet, one pound should be mixed with 
twenty-five gallons of water and this liquid applied as .a spray. A convenient form of 
duster is made as follows: A tin box like a pepper box, holding a quart or less, is 
fastened to a stick about six feet long by means of a screw running through the 
bottom of the box into the stick. ‘The cover of this box should be finely perforated to 
allow the poison to come out very slowly when shaken. This box can then be shaken 
over the infested plants and the insects peppered or dusted with the poison. 

Hellebore is especially useful against all moist-bodied insects, such as currant worms, 
pear and cherry slugs, ete., for the poison sticks to their bodies. 


. 
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STRAWBERRY NOTES FOR 1899. 


BY L. R. TAFT AND H. P. GLADDEN. 


a 


Bulletin 176.—Horticultural Department. 


For a number of years an endeavor has been made to procure all of the new 
varieties of strawberries, and originators of new sorts have been urged to send plants 
of their more promising varieties for trial. In this way we have been able to secure a 
large number of the kinds that are being brought to the attention of the public by the 
small fruit plant specialists. 

The soil upon which we have tested the varieties mentioned in the following bulletin 
is a moderately heavy loam, which has for a number of years been used for growing 
vegetable crops. The fertility has been maintained by the use of liberal amounts of 
stable manure and the land was in a good condition for growing the plants as far as 
plant food was concerned, although the soil would not be selected as one adapted for 
small fruit culture. 

The plants were set in May, 1898, in rows four feet apart and at intervals of eighteen 
inches in the rows. One-half of the plants of each variety were allowed to form narrow 
matted rows, while the remainder were kept in hills. For the most part the number 
of plants was twenty-five, but in a few instances only twelve were secured. 

During the summer of 1898 the plantation received frequent cultivation and an 
occasional hoeing, and after the ground had frozen a mulch was applied. In the 
spring the mulch was removed from over the plants and placed between the rows, where 
it served to keep down the weeds and to hold the moisture. During the first week in 
June the plants began to show the lack of moisture in the soil and the block which 
contained the plants on which notes were taken was thoroughly irrigated. The water 
was applied at the rate of about 800 barrels per acre and was allowed to run down 
the rows in furrows. After the water had ‘soaked into the ground the mulch was 
replaced, and the soil was sufficiently moist to the end of the season, and no injurious 
effect of the dry weather was noticeable. On the other hand, a strip which was not 
irrigated showed the effect of the dry weather to a marked degree, and the fruiting 
season was shortened nearly one-half, while the injury to the crop was even greater. 

In the following table the characteristics of the varieties are expressed by letters and 
figures, according to the key that is given at the beginning. The rating of firmness, 
quality, vigor and productiveness are on the scale of 1 to 10, with ten as a maximum. 
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— 
STRAWBERRIES.—TABLE OF VARIETIES. 
ABBREVIATIONS. 
Form. Size. Sex. Color. 
b broad. 1 long. 8 small. p pistillate or imperfect. b bright. 1 light. 
e conical. o oval. m medium. b bisexual or perfect. e crimson, r red. 
d ela eel r round 1 large. d dark. 8 scarlet. 
i irregular. 
F ies a” h ew A fee | 
at ete Pra te haa 
Plants set May, 1898. | Ree Sn ees Shea ee | | 0 
Name of variety. | = 4 ares = | 3S ee aap 
: | She ig tee pe ea es ae Ne os B | s 
S) } = | wo : =| 5 ma | og 
rap ed bone Saad = a. | 8.8 1984) 
bes ieen? & | a ie fee a] ae | ee 
ING Re tea se IRE STORE | p | 8.5 | May25..| June10.| June23.) 8 | 1 | be! ds| 8.8| 85 
Anna Kennedy........ Spe ee6 ele dae nce 24-4) 828) a) Gi Lene Dise ees 9 
LAVOE Nappa agaue oe Wo LO) yaa) oct 23 ool ee Ga See 20 a Oa m Lich is 5 | 8 
Arkansas Traveler.....| b | 9.4] ‘& 27.. Oies 5 ee 338) Paes ek 1 j=riec | de 8.8) | Spap 
Armstrong............. Leek) fgecset Dy fea TR mL ts RT tae ta aL eS aie alae ole 
Arnot inom: marae b | i is ae « 43.) « 92. 9.4] sm |1be|bds| 8.5| 9 
ooh Sou smeeeer £0 295K Ice alle pes SeeDAe dl : : 
renee Bee totes her < 8 « o| 0 qe] « 09 3.5 a | ie Pee 8 | se 
Beder Wood........... 1 ob 8.8 OAS “ 9. ss 93.1 9 m) Mee le | 8 |.) 28.5 
ites secon Sudo doar | P 8 WOT Pee AO ees appeal ah mi. | Te, aes 9 
Bethel cob eae se p | 9.4] “ 26..) « 6.| “ 22] 8 m | be|de| 9.5] 88 
oe Re ea ee ae b | 9.8| “ 96.) «© 38.1 « 26.1 91) m | be|bel9 J ag 
Bismarck............... db | 9 97) 9.) 6-98] ga | a ol re |odie eon 
BION ese ne ip es COB al 2 WES By 8 9 9901 18h) emma etac a1 ail erenenS 1.5 
IBOBtOnIAn: ste. sesmecee | <b 9388) 86 "6 e|* S08) 1 pat) 7 8)) Samir) | bisa nose 
Brandywine............ b | 9.8 obs 1236 « 49.) © 97, 9.5 1 re |bde| 9.5) 8.5 
IBROWDIC <0 ccnceehee ee be] 937} 8 abe Ba 6 9 | 8284) mil |. ae) Dalston 
Bryant cee. eee BD) AOSS 3), CF al ee ge ee A gis 1 be |bde| 7 |: 95 
BUbACh sree D onl 8-85] 05" OGsef 5 OST, 258 | Sg 1 ae | 2eu) Toes 
PBT OGE sores) reer ites b 9 OF a 2D a clipet tO ee ety eho Bs 1 | re be | 9.5] 8.2 
| 
CHAMPION. 252. ome b 9,8 cit ZA Cate Cee et) ite if esate bs 9.2) 9 
CHENANE OS enero. b ei I ee CT Ba] 5 at 208) Seb: Ine hrc 1p 7200s 186 
erOkee 5.55.22 seas p O53 7 AES OAS ON aS Sete eee Olen mare m | re c 9 8.5 
7h ge dae ie eek Df 9 ee ese Sp Se oon 1° | re.) 1s) Posen 
Cobden Queen......... Tee Wp SC Pence ae) ES Sal bg Rt Dal fot 1] ~ | ride) Tails tee ae 
| | | 
Gahwibus....s:5.3<c<5-: b | 9.7| « 93..| « 10.) « an.| 8.7 1 re | bs'| 8.5] 8.5 
Grescentccces- eee p | 10 | 693 T S| ee BAe eS OT ORR man re |- ds 438 85 
Prdinip 352290 eso b.| 8.5] © 95..|- 6 a0.t< 8 pon 8 re | de| 9 8.5 
Dakota sae sbeee Deel) 925 | come Ne Nome uae (ein ests s le ad, | 7 
DHCALOL Ra ee ocean sown p | 9.8| ‘ 26. Fa TaN is), Bee) m TCh ear 7.5 8.5 
| | | | 
ib CL EE ean ia Arnie ase | Deen! eet be: Fe AZO eM Ne m le bs 9.2 De 
Drought King......... Dp rors | « AR be Ae Soll S3 m re | ds 8.) 8-6 
Early Bird.............. b | 7.5|. © 24.) * “B.|- © 90.| 68] 8 | 1.) Yes 
Barly Jack............. b (75 Gal aces 0-8 el cee) sm |i | s iT hae 
MIGANOL 50h esses ois oa D1 925 | seo O4 ce Sal eames Otel ies 8 | i | D's>). Se eeeeoee: 
inhian@ chs fee. o5, sch bayonets yer m |ire| ds | 9 9 
pilin ec sate eta eR mee eae Oar I «brde)< sis 9 
LOC ee. cope one cOtenioae b 8.8 sO OTs ee eae ese s a eye 8]. 18:6: 
BS VSAM S esate tere + cre ae b 9.4 ai Se 102)) oS OS al as mi- | rec) tsa oe 
EX COIR OT ee oer oles tO mes | erat DSi ho ee ea at, 1 le | bs | 8.5| 85 
Rinne ete See p | 7 “ 95..| «© 40.| « 92./' 9 1 _|-be | @e | 964.29 
HOUNLAIN EZ Joie eee ae ee Dieu 25:38 SEG. see AD eee ee 1 | bie |yed ec}: 9) eae 
BPEMONG 627 5 c)scte ss ae oie [ae | a Sar Pama ape) tae Cee YE bee ONE Syl Freel e 1a pe) 8.8 
Seraridl ye eo se bee Dd | 9.7|  98..| « 44.| © 98.| 8.5] 1 be | le | 8.5) 8.5 
Garringverin.c.2. 0. S405, fees) 4 er 10:|  & 24-17 8.8 1 be |bde/ 9.8 ieee) 
| 
Gen Riteriysc. acces -b | 7 See DA rol 8 ADE | St 22) S20 m bo Ja 22a Re) oo | fats 
Gertrude: vn: si neee De is SSDS ral ease LONI ensued ey sm -| bigs} oLisis|+ 84) wiser 
reins a nossroaacaasans b 9.7 e235 a 9.| © 92.) 9.6 1 re -|-dc 9.8 9.5. 
Glen Mary............. De | Ga OF (- & 10.) < 24s Orb 1 e | bs | 9 9 
Gavaeihallr saa poncenooe p | 8.7 pe irs ea ofl amd 9 1 ridie¢|| bie= |" S:b>|aaaiee 


EXPERIMENT STATION BULLETINS. 


STRAW BERRIES.—CONTINUED. 


mil}be 


; ab PA 
- ze | = n 
=} 3 E ; = | | 
° —4 nD 
Plants set May, 1898. 5 fa) s & | ea 
Name of variety. s! 4 & = 3 | _ o 
= ° ie ce = NeageE aC = S 
; S 2 nD od = 5 [fee 6 = 5 
gy a Pe z fe toeeles lat hs ele 
L > A | & See eile L A }ole@ ) & 
| | | | 
| 
Hatch Exp. Station..../ b 8.5 | May 26..| June10.| June 22.| 8.5 1 {i Geel dic 9.5 8.5 
Haverland............. p 9 O72 Bo Let scl, 928 m le s 8.5 8.5 
ICT INGOs Soc. <' 2-0 - p 9 CEO E coe (SHR SRST. |e Sen Sia eC) ale 9.5 8.5- 
IEIGTE™ Se Jens dope cneeeee b vw RO SIRE Se coBe cog) Meneas Shae |oedacn| acbenes: IBRD ral aacere| Gictose le act 
II@RBSE. rises or stacess ve b 7.5 “ 95..| June 12.) June 23.| 6.5 mee tivnid c 7.51 9.5 
BSERROM SE Cr cikwc lest. Die GRU ee Ge ees Gell Mel Ole laeG s jixrelwde 9.5\- 8 
Hilton Gem-....:...... b 8 «720. ler SEY ( SND ALS | aries, 1 le |bds| 9 8.8. 
sQiIEN TOS ceppaagacrnone p OTS Vie mee ZS35| Ces (1) eat me O78 aC a) m pie edie 2/9 9 
EVOMICSUCAG ee. = cierto a b 8 C96: : 10. Se Daa Pie 8 i Te. |-MIeSrlouewe 
Likeye(sl Tink eird HAucebeoccr b 7 SED ale Wy Ge BO eile FRY m TA |) Late O27 9 
tilly Gey Seopaoe popocoen b 9.2 ee. Ue) SP 2ia)| es) 1 le | de 9.5 9.5. 
ERERIO INGOs 3. cteeclacciciesi-e b 9.8 Ud ie ce 8. BOs 7S ea ee m de ls 9 7 
1s Ki Ne Seca meeaceaatecre p 8.8 DEO) rea): SO 22.3||) Bae 1 re | ds 9 9.5 
TOK oo Be ddaeansanesee b Seba S25: ean ithe Je Vil sebaec m 1 EC bid 9 9 
MAH Direc <taite eo ottee crete ses sce p 7.5 Obs. cee ale soe a2) Wes Ser cay dis 8 9 
AN DAIO on ckileniace cee © b 9.4 CO OLE Oo al): OR CAUSA Ss ialis a Ii Mate de T25(S Osea 
IGA BAN Gy ceiin certs orcs « b 8.5 cone. Ba De COR PANE atest) m TG. | dee 9.5 8.5. 
LG idle Se coseedactabodode b 9.6 Zs ss ie Lf (a: s 1 de 6 6 
King Worthy..:-...... luo: 7 se 25. WS ah SO 22a Oat 1 re | ds 8 7.5 
LIST Nikon doegeianboce b 1.5 +26: co rLO: eZ aly 28 1 re | bds| 9.5 9.2 
SOBA UG Miasret = efncternser ia tee 8.5 CON ae | USE S35) am Oe OY at orl m rbe| dc 9.2 9 
Lady Franklin......... p 9.8 OE Aer eG 24 bee Sep 1 be | de 9.8 7. Db» 
Lady Thompson....... Le) Oe Are OY nd aie 6 22.) 9 1 Lie ds 9 9 
Lanah...........:---+-. b 9.8 sO 26 < Uy 5. Lge PA be (ia) m c Ls 8.5 9.4 
lUGih Tan Anne Godaueoepes p 4 6“ OT,” PG (15) | Me iG) beat sm tre |bds] 8 8.5» 
| 
[POTN Bosc 6 coon ccuauoc p 9.5 fae. A i 02218) 9) 1 aie >|, die 9 9 
Living es G4 (eebee ue ante ne Mb 8.5 es Oh hee Ge ee DRT ls m ne "d's 8.5 8.8. 
WAGHIEUNO? Sac. cio ace ss 6 b OYE te ON el Bg COR Tar al im iat 7 NY ater! Tie | orCu|aaieuli 9b 9 
PuElOUNO S40 ocr cid e's p SECs | pea elses |e 9641) 818 1 be | be | 9 9 
GOW CGtiec\2 2)a7- =i erie 00's) 0010 b 8 (Brel | thas Ki) (Rant aa a Ms m Ee |, bre |.'8 9 
MEDAG0Te cogteuaaneSEeec b Tf OSes Bl OP rele Cues O ale ae! m i dics. 9:5 8.5 
Margaret............... b 8.5 Sede e ee ee ere oko co 1 be | de 9.2 9 
Marv Meribe 2.22 ...550 = piles COG Ce tO al: 60 SOT bee ler aak Samer | eraere hater le aes 
i ys] te ae eee edidaris b ii O85 OE AS Tt er (8 hee | 1 TC) teare 8.5 9 
WESTER DOT oe tel (<t cls chciclere = p 9.6 CAS Ol ie « §696.| 9 mr ake) ir rf 8.8 
MEATY oie <istein's ons a's 3 5:00 00's p 5 SeDiLe UG a Na = OSS aes | 1 bdec| be T 9 
Lhd [bp anoeebAbemore b 5 LaDy (pl LES UN fC ia Tl hie! Mis | el Cal dres|aages 8.8 
WEAVING WOM creo clstere'a:clainis's b | 10 a ee ce Ne og ar Lal fiat tay bes COD I Hal i OW = 8 8 
WICHITA Ys Sac iis ai roietole 12 b ie eS OG | ieee elie S822. 18. ne eek ake 9.4 9 
IO ie noooreroeeed p Sud | = 597 Coa 10s) oh OAT ae 1 | re |bdec} 9.5 9% 
WEGridianisesstesichinscctens p 9.7 “6 96. is ae sc 94.) 9.5 Mtge || ae ls 7.5 8 
Michioanradnsese ares b 7.5 Lea vA vila: 5303) 8 1 be | be 9.8 9.8: 
i DENG) EAC Been aria Ane by b if 26. 225 CAN ob line m Ibe] de | 9.5 9 
MIN GOla a n-..6 get ae ee b 5 er ie re 0s OE 7)8| Ea m Be (Edis (fas 7.5. 
Morgan Favyorite...... b 9.4 Seu2Gn. (i iecen On) eS VODs One Himeebe. ot IU r TA DICs | OSS OB. 
i an Mee eer ce corres: Ui cama (Ree (0 ee pom UR Wo Pe a 
Nick Ohmer...........- b | 6 eT. < |) COS 123) e582 OE Beg 1 oc'| be | 9.4] 9.5. 
Ning. 223. <2 50-0 e224. -- b 8.8 DGS ASLO eee 2S seb: | aale ll shee Ch Ire be ao ee 8 
INOINAIIG: Acces oe. - b 9.2 DA |e eG. shar 24s B20 bc) ae" |39 9 
is Copa TURE Be oeGc cor caer p 8.8 SS) [ee mms LC Ma Heat WO S51 fa be |bdc} 9 9 
| | | | | 
Nolandststieersoe ers p | 92} « 96.) « 7] « 91) 8.8 1 Tics [ad oe]; 828s | be seb 
O38 Oo eee Seer: p TRU Alte wae mtotioes Mp e ff oo (9 1 EG siv.d e}9:2 9 
Oo AE eae e cane coe p 6.5 ae ALA toe .0. 2a ey ( s re |bds} 9.8 8.5. 
ER ORTE OV ALES Eo close 4's’: si alesse wle's b 9.4 a7 (eel jie DUE os It C7. a teat 5) 1 oe be 9.6 8 
MENON dete siasenieloid sree laios bs p 6.5 AP OTe. sone 9. he Bi a3 m re | bs 9 9 
Parker Farle.......... b | 8 Ca oe eee 7 ee OP 9 
Parker Earle, Jr....... b 8 se DBs 10. Soe alee m ac] <a"s 8 9 
Loc (oy 1) S080 sce aiperaiac b 7.5 £0264.) ne eee Seg OAS 8 BaP DiC A) Ps 9.4 
PP CHNODY seo sit cecatees b 9.6 608... Ce Bs 65 DA OG m DG. Dis 7.8 7.5 
USO bitavig ats nage se cues war b 8.8 pee ie Leg ts LA WE | ef bds| 9.2 9 


152 


STATE BOARD OF AGRICULTURE. 


STRAW BERRLES.—ConcLupeEnb. 


| 


, D 
. = nae 
Ha ae ae - 
Plants set May, 1898. £ a) o 
Name of variety. a ol = 
= ° 
5 S © — 
A ; ~ is 
PUB DEM 5 cose a> eit selva» b 9 May 24../ June 9 
Uday ehh nse Beno nar b ce en (tie ses Tone eG: 
Plow. Ciuy wet «wisi: | b 8 OB “ 10. 
POMGOTOSA)« o2'l- eee | b 9 see he 3 LO: 
POTtAGE... 2.60. .c eee oes eed 8.5 co OGS: “ 8. 
Pride of Cumberland... b 9 WA aa 
Pride Of Ohio. ..... <0. Hh aky 9.4 COP eal C2 alite 
Ter TENG el: ee ae eee jee 9.2 Se OTe uh ste Oe 
Ridgeway.........-.--- ip 9.2 SO: ES ino TY | 
PO lets ie Wels Oetee ssiee es ) ab 8.8 as 7s Re Mag oh 
| 
MRRIIED Yoon tajebee cis oi nieva sicisveroyers tein 8.5 oo IRA dig Gy, 
Sr Ge paakho recor. |) sp 10 ES. ee 8. 
SATISLACHLON ace coin c « 20 9.2 SAS CS Tee 
SY Gl ip ued aoe eee hig 9.8 A ce 6. 
RIOR INO. doe te oe cic eee b 9.2 Ses ee Cros 
SEENON ies cache cones p 9.8 £6 YOSF be 9. 
MBG INO Ob cnc ccs oe eee p 9.8 Oe oe oe 9. 
SGGIING. 4s sistemiecs ois wictet= ai p 9.8 vale ae 9.) 
Seek-no-further ....... b 9.7 4) eon. 
Seneca Chief .......... b 9 26. Cas a(t)s 
SMO aie. cs roritans - b 9.8 Caen He UG 
SHOWA 5.2 tap aise | ts 9.2 en Gee i itty 
“STORUR Migga sgoouososuneDes | b 9.2 C26: Os Sie 
“Sfoskes Velie so5n seine soencor | b 9.2 Som ate CueGng Ce 
SLAM OLIN Ge repente iene sie Hee 9.5 CS et 5. 
“Sik Dio ppsiasaoteoneon oe b 8.8 WON Ee GI 5% 
Si he. dob aaouDounedgaeas | 1s 9 7 ve 8. 
Stevenson ............. p 9.5 CO 20s. 2s 9. 
SUOHGE Hoo ans sedocak tan p 9.2 D5 0: De 
PINCCORS Ss «106 owe cece vel b 9.2 ve 2A UG oa [)s 
Sunnyside ..........-.. | p Bai WercLee Sas eZee al 
SUAS Ges cee ete one p 9.8 co" 26.1. 6 8. 
Thompson No. 103..... b 9.5 Me Paes Cae 
of bt) 0) 2) PR ae eee p 7 WIS Pro I IBY, 
INFIOUE! a. debcsign Suienapose b 9 CO “ 8. 
I TNAMIE 2558s... cs | «pb 9.4 “26... ee ale 
Van De Mark.......... p 7 Be S24 is ee 9. 
Vandervort No.1...... b 6 CG ere & 8. 
Wandervort' No! 2......|) D 9.3 Taio} toe Ss 
Vandervort No. 3...... p 9.3 UIA s “e 6. 
| 
WiSRLeddnagsemsscous page (9) | 8 de PAN os 19 
DWIRERCLO Ns ave craicleca loots aie eee fe) (c 2A. Someries 
ANTEC LGINS Sogn oui oeee Kes! githmiGoten ie seg 20 fe EeeSe 
NEA SATI ac pgpsisoe oataIee He Sd | Est) ‘6 26. e203) 
BVVIINT EIN OW post) sie. ora\sic ie awsusiete | ob | 8 OA LOW), 
Waris Belticss5.4. 6 fscn.« bape 3g CI fee) Ca (Ne 
SWIOOLVOTTOR 5a... wieer;27 Dr eo oe 26 aii ween O:s 
World’s Champion....| p | 8.8] ‘ 24.. Ge S159 
SWAG Gar tere. Wale oe tn aye b 9.3 Ce P56 OL 6.) 
VAVIE SS Aan aee qaeeo oo ais b (sh oa eee. ®. se 10: 


.| June 
iad 


| Last fruits. 


99 
ara 


Productiveness. | 


wPorman 


St=-1-10 mmooan HOW1H 


—_e oOo 


OO 


toot 


ou 


eee 
S e 
| ¢ e = q 
| & | 2 aie 
|e |o |e | & 
| 
| le | be | 8.8 9 
mee | atealeas 8 
le Disa 8.5 
bic |) dc 9.5 9.5 
le | bs | 8 9 
ric | bes 7.8 
rc: | bes Ie zp 9.2 
LC.) Sai8 atone 9 
Nes | Die mes 8.5 
le—| b BA 9 8.5 
rde| br | 9.6 9.5 
Dice are 9.3" | wag 
le |jbde}| 9.8 8.8 
ie de 9.6 8 
LC bs 8 9 
le |b.d s| 9 9 
| 2aO™}| bs | 9. 9 
| Dic! "bis" S8ebaleeasee 
re 1 Sealeng 8 
| re | d's |-10 9 
| | 
1 CS Vestas 22 amy pO 3 8 
Te: bis 8.5 9 
| 15) (| gba aoe 
| dc ds | 9 9 
re |v d.e} 9b 8 
| le |jva el 9 8.5 
1 DiGs) SDiseie9 8 
BO dc | 9.5 8 
Tc’ |. DES > Seelemns 
be |b d s/' 9:5} 7b 
| 
re ls 8.5 8 
re | bes 8.5 8.5 
1 27C) wich 9 
ric: |v dren 8 
yee skeen) oe) 9 7.5 
bic|b.ds} 9.4 8.8 
rec |! d evstona les 
jr dc) bs | 9.5 if 
be | bs | 9.8 8 - 
be ds 8.5 8 
rc | die 9.8 8 
ike de 8.5 9 
be | be -7s 8.5 
re a) 8 y 43) 
coete bs 8.5 8 
lie Le 8.5 9 
le | de 8 9 
bre: |wate 7.8 8 
TiCh | Pare 9.5 8.5 
ls jd be 8.5 8.5 


ws 


EXPERIMENT STATION BULLETINS. 153 


NOTES ON VARIETIES. 


The following sorts fruited here for the first time during the past season: 


Anlo.—Plants received from A. D. Leffel, Anlo, Ohio. Imperfect fiower. The plants 
are of fair growth and healthy in foliage but do not make many runners. Berries 
large in size, form broad conical, depressed, often irregular and ridged. The color is 
dull, dark crimson. The irregular form and dull color are against | it. 

Armstrong.—Plants from Birdseye & Son, Middle Hope, N. Y. . Perfect flower. 
The plants are of very strong growth and the leaflets large, dark green and healthy. 
One of the best varieties in plant qualities. Berries large, broad conical in form, 
usually with short neck; color light scarlet; flesh light, lacking in juice and rather 

oft in texture. The fruits are often irregular in form, the color is too light and they 
are not firm enough for market. The large size of the berries held out to close of 
season. 

Arnout. From C. W. Graham, Afton, N. Y. Perfect flower. The plants are not 
of strong growth and the variety is not a good plant maker; foliage, light green. 
Berries small to medium in size, form broad conical, with neck; bright, dark scarlet, 
very attractive in color; the flesh is dark, juicy, quite acid in flavor, with a texture 
sufficiently firm to stand shipment well. The plants are very productive but set so 
much fruit that most of the berries are too small to sell well. 

Berry.—Imperfect flower. The plants are scattering but the individual growth is 
strong and the foliage healthy. Berries medium in size, short, round conical in form, 
and dark crimson in color; the flesh is dark, juicy, of good quality and firm. Re- 
quires further trial to determine plant qualities. 

Bethel.—Plants received from H. W. Shockey, Donnelsville, Ohio. Imperfect flower. 
Plants of good growth and healthy in foliage. Berries medium in size, round or broad 
‘conical in for m and dark er imson in color; “the flesh is dark, juicy and of high quality. 
The fruit is very attractive in appearance, but too small in size, and the ‘plants are 
scarcely productive enough. 

Brownie.—Received from LeRoy N. Brown & Sons, Clyde, Ohio. Perfect flower. 
Plants strong growing and healthy in foliage. Berries medium to large in size, usually 
round conical, sometimes broad conical, in form; bright, light scarlet color, flesh 
juicy and aromatic in flavor. Holding out well in season, but the fruits are not large 
enough to make the variety one of special merit. 

Chenango.—Plants received from C. W. Graham. Perfect flower. Plants are not of 
strong growth. Berries medium in size, of round conical form and light scarlet color. 
The flesh is light in color, juicy, and quite acid. The fruit is too small in size, too 
light in color and the quality is low. 

Darling.—Received from E. J. Hull, Olyphant, Pa. Perfect flower. Plants of strong 
growth but make few runners. Berries small in size, round conical and regular in 
form; flesh dark, rather mealy in texture, but of good quality. As grown here this 
season, the plants were unproductive and the berries small. 

Drought King—From W. F. Allen, Jr., Salisbury, Md. Imperfect flower. Plants 
vigorous in growth and healthy in foliage. Berries medium in size; form round coni- 
cal, depressed; color dark scarlet. The flesh is dark, juicy, and sour. The plants are 
very productive, the fruits even and regular in form, but are too small in size to 
sell well. 

Bacelsior—From L. J. Farmer, Pulaski, N. Y. Perfect flower. The plants are very 
vigorous and healthy in growth and foliage. Berries large, long conical, or pointed 
round conical in form, and a bright scarlet color. The flesh is bright, juicy, of fair 
quality and firm. This variety was the first to ripen fruits and the plants were 
productive. The season was shortened by the dry weather and the last fruits were 
small. A very promising early berry. 

Flash.—Plants received from E. J. Hull. Imperfect flower. Plants of rather weak 
growth and no runners made, though healthy in foliage. The berries are large in size, 
the form is broad, short conical, somewhat irregular, and the color dark crimson. 
The flesh is dark, juicy, of high quality and firm. If the plants prove stronger growers, 
it will be an excellent sort. 

Garringer.—Plants from E. J. Hull. Perfect flower. The plants are not of strong 
erowth and did not make runners freely. Berries large, broad, coxcombed in form; 
color, dark crimson; flesh dark, juicy, of -fine quality and firm. The variety is excellent 
in fruit and the plants were productive for the growth. 

Heffin No. 3.—Received from C. W. Graham. Imperfect flower. Plants ‘of strong 
growth and the foliage is healthy. Berries small to medium in size; short depressed 
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conical, often irregular in form. The flesh is bright, juicy, of high quality and firm. 
The high quality of the fruit seems to be the only point of special merit. 

Henry.—Plants from American Gardening Co., New York City. Perfect flower. 
Quite unproductive and in no way satisfactory. The variety as grown here was weak 
in growth, and did not as closely resemble Marshall as is claimed by many persons. 

Hunn.—Plants received from Wm. D. Barns and from Birdseye & Son, Middle Hope, 
N. Y. Imperfect flower. Plants are of fair growth and the foliage is dark green and 
healthy. Berries large in size, pointed, round conical in form and dull, dark scarlet in 
color; flesh bright red, and of good quality and firm. Many fruits failed to develop and 
the plants blighted quite badly at the close of season. 

Ima.—From LeRoy N. Brown & Sons. Imperfect flower. Plants of weak, scattering 
growth, with very few runners. Berries small, round conical, often imperfect in form, 
firm. Plants blighted at close of season. Nothing in plant or fruit to specially 
recommend the variety. 

Lady Franklin.—Plants from Harry G. Wolfgang, Salem, Ohio. The plants are of 
strongest growth, foliage very large, thin and papery in texture, and healthy. Berry 
large, quite long or broad conical in form, and dark crimson in color. The flesh is 
bright, juicy, of high quality, but soft. The variety is one of the best in plant quali- 
ties, and the fruit is attractive, of good form and best quality, but too soft for ship- 
ment. The plants are but moderately productive. A good home berry. 

Lehigh.—Received from W. F. Allen, Jr. Imperfect flower. Plants are scattering. 
Berries small to medium size, bright, dark scarlet color. Not promising in plant or 
fruit. 

Magoon.—Plants from Matthew Crawford, Cuyahoga Falls, Ohio. Plants of weak 
growth and made no runners; foliage smal] and appears unhealthy. A few imperfectly 
formed fruits, dark in color and of high quality, borne. Of little value from this sea- 
son’s showing. 

Margaret.—From Matthew Crawford. Perfect flower. Plants are of good growth, ~ 
though not strong runner makers. Berries are very large, broad conical form and of a 
dark crimson color. The plants are productive, the fruits among the largest in size, 
attractive in appearance, the quality is good and they are firm enough to stand ship- 
ment well. A valuable variety. 

Margquerite-—Plants from J. C. Grossman, Wolcottville, Ind. Imperfect flower. 
The plants did not make a good growth and but few fruits were formed. Further trial 
is necessary before reporting. 

Mazximus.—Received from J. H. Hale, South Glastonbury, Conn. Perfect flower. 
The plants are not of strong growth and the foliage has an unhealthy appearance. 
Berries medium in size, long conical form and of dark crimson color. The fruits are 
attractive in color and of high quality. Lacking in plant vigor and productiveness. 

Mele—From Matthew Crawford.—Imperfect flower. Plants of good growth and 
healthy in foliage. Berries large, round conical, regular form; bright, dark crimson 
color; very attractive in appearance. The flesh is bright, juicy, of good quality and 
firm. Excellent in berry, and if more productive would be a valuable variety. 

Milton.—Received from Matthew Crawford. Perfect flower. Plants are of small 
growth. Berries of medium size, long, broad conical form and dark crimson color. 
The berries are too long for good form and the color is rather dull; the quality is 
high but the plants are scarcely productive enough to make the variety a valuable one. 

Nick Ohmer.—Plants received from Matthew Crawford. Perfect flower. Plants are 
of good appearance, though not of strongest growth. Berries large, ovate conical in 
form and a bright crimson color. The flesh is bright, of good quality and firm. The 
large size, fine appearance, high quality and firmness of the fruit promise much for this 
variety. The plants were in a poor location and were not as productive as may be 
hoped for under better conditions. 

Nina.—From Jos. H. Black & Sons, Hightstown, N. J. Perfect flower. The plants 
are of good growth and excellent in foliage. Berries medium to large in size, round 
conical form and a bright scarlet color. The flesh is dark, of good quality and moder- 
ately firm. The variety is good in plant qualities and moderately productive. 

Orewiler.—From Henry Orewiler, Shelby, Ohio. Perfect flower. Plant of strong 
growth, though the foliage has an unhealthy appearance. Berries large; form, ovate 
conical, usually with neck; color, an attractive crimson. The fruit is of high quality, 
but the plants are scarcely productive enough. 

Parker Earle Jr—Received from T. C. Kevitt, Athenia, N. J. Perfect flower. A 
careful comparison of this variety with Parker Earle growing by the side failed to 
note any difference in piant or fruit. 

Pet.—Plants from E. J. Hull. Perfect flower. The plants are of fair growth and 
the foliage is healthy. Berries are of medium size, long or broad conical form and dark 
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crimson color. The flesh is juicy and of a very rich aromatic flavor. The berries do 
not color well on tips or under side, and are often irregular in form. Valuable for the 
high quality of the fruit. 

Phoenix.—Received from Slaymaker & Son, Dover, Delaware. Perfect flower. The 
plants are of medium growth, some much stronger than others. Berries medium in 
size, round conical form and dark scarlet color. Many fruits formed that did not 
develop. The variety seems to possess no points of special merit. 

Ponderosa.—From C. W. Graham. Perfect flower. Plants of good growth and 
excellent in foliage. Berries of large size, round or broad conical form, often some- 
what ridged; color a very dark, rich crimson. Flesh dark, juicy, of very good quality 
and firm. The variety is valuable for the size, color, quality and firmness of the fruit, 
and the plants are productive, but not of strongest growth. 

Pride of Ohio.—Received plants from W. H. Earhart, Lexington, Ohio. Perfect 
flower. Plants of very strong growth and excellent in foliage. Berries of medium 
size, round conical or often irregular in form and of an attractive bright scarlet color. 
The flesh is dark, rich, juicy, of high quality and firm. Many blossoms failed to set 
and develop fruits, and the early promise of a large crop was not fulfilled. Excellent 
in quality and appearance of fruit. 

Sample.—Received from Ohio Experiment Station, Wooster, Ohio. Imperfect flower. 
Plants very strong in growth and have a healthy, dark green foliage. Berries large, 
round or broad conical form and a very dark, rich crimson color. The flesh is dark, 
rich, juicy, and of very good quality and firm. The excellent plant qualities of this 
variety, its productiveness, and the fine form, handsome appearance and high quality 
of the fruit make this one of the most promising of the new sorts tried this year. 

Scriver—From J. D. McCrimmon, St. Louis, Mich. Perfect flower. Plants of 
strong growth and healthy foliage. Berries medium in size, form long conical with 
neck; color a dull, dark crimson. The flesh is a bright red, somewhat mealy but of good 
quality. The berries lack size and the plants were unproductive after the first pick- 
ings. 

See No. 1.—Plants received from H. S. & A. J. See, Geneva, Pa. Perfect flower. 
Plants of fair growth but not making runners freely. Berries small in size, of round 
conical form and bright scarlet color. The flesh is bright, juicy, quite acid in flavor, 
and firm. The fruits are too small. 5 

See No. 2.—From H. 8. & A. J. See. Imperfect flower. The plants are of very 
strong growth and excellent in foliage. Berries medium to large in size; pointed, long 
conical in form, and bright, dark scarlet in color. -The flesh is bright, juicy and of 
good quality. The variety is one of the best in plant growth and productive; the 
berries are usually of fair size, good in form and color and will sell well in market, 
though most of the fruits have a hard core. 

See No. 3—From H.S. & A. J. See. Imperfect flower. Not so good in plant growth, 
but the berries are larger, of better form and more attractive in color than No. 2. 
Productive. A very promising sort. 

See No. 4—From H. 8. & A. J. See. Imperfect flower. Plants very strong, healthy 
and productive. Berries very large, broad, conical, often ridged in form, and of a 
bright, light scarlet color. The flesh is light in color, but bright, juicy and of fair 
quality. Valuable for its plant qualities, productiveness and large size of the fruits. 
Not so good in form, color or quality of fruit as No. 3. 

Seek-no-further—Plants from Jos. H. Black & Son. Perfect flower. Plants of very 
strong growth and the foliage is healthy. Berries of large size, round conical, regular 
form and a light scarlet color. Flesh, light, juicy, of fair quality and moderate firm- 
ness. Plants are scarcely productive enough. The variety seems to possess no points © 
of special merit. ; 

Seneca Chief.—Received from Slaymaker & Son. Perfect flower. Plants of good 
growth and healthy in foliage. Berries small to medium in size, depressed round coni- 
eal form and dark searlet color. Flesh dark, of very high quality and firm. Valuable 
for the high quality, good form and fine appearance of the fruit; but the berries are 
too small and the plants were but moderately productive. 

Success.—From Slaymaker & Son. Perfect flower. Plants are of very strong 
growth and the foliage is large, dark green and healthy. Berries large, broad conical 
form and of a very bright, dark scarlet color. Flesh dark, not juicy, but of good 
quality; rather soft. The fruits are of good form, attractive in appearance, of high 
quality, but lacking in firmness. The plants are but moderately productive. 

Van DeMark.—Received from E. Van DeMark, Clinton, Mich. Imperfect flower. 
Plants are of rather small growth and are not making runners freely. Berries of 
medium size, short, round conical form and dark crimson color. Flesh dark, aromatic, 
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and of very high quality. The variety is excellent in berry, but requires further trial 
fer plant growth and productiveness. 

Vandervort No. 1.—Plants from J. H. Vandervort, Hudson, Mich. Perfect flower. 
Plants are not of strong growth, though the foliage is healthy. Berries medium to 
large in size, round depressed conical form, and bright scarlet color. Flesh dark, of 
good quality, but soft. The plants are unproductive. 

Vandervort No. 2—F¥rom J. H. Vandervort. Perfect flower. The plants are of 
good growth and excellent in foliage. Berries of medium size, broad conical form, 
usually with neck; color a very bright, attractive scarlet. Flesh bright, juicy, of good 
quality and moderately firm. The plants are quite productive and the high quality 
and attractive color of the fruit are points of merit. 

Vandervort No. 3.—From J. H. Vandervort. Imperfect flower. One of the best 
vurieties in plant and foliage. Berries large size, long, broad conical form and a dull, 
dark scarlet color. Flesh dark, juicy, quite acid flavor. No points of special merit. 

Vera.—Plants from E. B. Stevenson, Freeman, Ontario. Imperfect flower. The 
plants are of fair growth and have a healthy foliage. Berries medium in size, round, 
pointed conical form and a dark crimson color. The flesh is bright in color and has 
a rich aromatie flavor. The fruit is very high in quality, otherwise the variety 
has no points of special merit. 


NEW VARIETIES OF 1898. 


The following were quite fully described in the report of last year: 

Arkansas Traveler—The plants were of more vigorous growth than last season 
and moderately productive. The berries are large and of good form and color. The 
variety has no points of special prominence. 

Avery.—A variety of the Haverland type, excellent in plant and fruit. 

Bismarck.—The berries are uniformly large in size and of good color and form. A 
desirablé variety to grow under high culture for large fancy fruits. 

Bryant.—This variety made an excellent showing again the past season. The plants 
are very strong growing and productive; the fruit large, attractive in appearance and 
firm. The quality is low, but it is an excellent market sort. 

Burnett—Stronger in plant than last season. Valuable for the high quality and 
attractiveness of the fruit. The plants are but moderately productive. 

Cobden Queen.—Excellent in plant growth and the berries are large, but are often 
hollow and lack quality and firmness. 

Dollar —Good in plant growth and the fruits rank high in quality and appearance. 
The berries were not so large as those produced last year, and the plants are not pro- 
ductive. 

Evans.—The plants in hills produced larger fruits and the season was much longer 
than on the plants in the matted row. 

Fountain.—The plants are productive, and the attractive appearance, high quality 
and firmness of the fruit make it a valuable variety for home use or for market. 

Hatch Experiment Station.—Nothing special in plant or fruit. 

Herbst-—The plants were unproductive the past season and lacking in vigor of 
growth. 

Hilton Gem.—The plant growth was not so strong as last year, and the variety is 
not productive enough to make it valuable. 

Hood River—The variety ranks well in plant growth and fruit qualities. If the 
berries were larger it would be a valuable sort for market or home use. 

Hoosier.—One of the best of last year’s sorts and the variety has made an excellent 
showing this season. The berries are large, attractive, of high quality and firm, and 
the plants are productive. A variety well worthy of extensive trial for home use or 
for market. 

Howell No. 2.—Made a poor showing this season. The plants were of weak growth 
and the fruits imperfectly formed. 

King Worthy.—The plants were more productive than last season. The fruits are 
large and hold out well in size to close of season. The light color of the berry and its 
Jack of firmness are against it. 

Knight.—Not making quite so good a showing as last season, but still a variety of 
much promise. 

Little No. 7 and Little No. 8—While these sorts have merit in the aftractiveness, 
quality and firmness of berry, the size of the fruits and the productiveness of the 
plants are not such as to give them special prominence. 

Little No. 40.—The variety was not so productive as last season, but the large size 
of the berry, its attractive appearance, good quality and firmness of flesh promise 
much for it as a market sort. 


= 
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Manwell.—Not so satisfactory in plant or fruit as last season. 

Mayflower.—One of the most vigorous in plant growth and productive for an early | 
ripening sort. Likely to prove valuable as an early market berry. 

McKinley.—This season’s showing in plant or fruit was not such as to make the 
variety one of special prominence. 

Michigan.—The variety is not of strong plant growth, otherwise a valuable late 
ripening sort. 

Mineola.—Again this variety has shown itself to be of little value as grown here. 

Morgan Favorite—Strong in plant growth, healthy in foliage and productive. The 
large size, good form, high quality and firmness of the berry make this a valuable 
market sort. 

Omega.—tThe plants were not so strong in growth as last season, though more 
productive. In attractive appearance and quality of the fruit the variety ranks 
high. Seems well adapted to hill culture. 

Patrick.—Excellent in plant qualities, but the fruits are too small. 

Peabody.—Productive, and the plants are strong in growth and healthy in foliage. 
The berries are small, poor in quality and lack firmness. 

Pet.—The plants are not productive enough. The berries are of high quality and 
firm, but are too small. 

Pride of Cumberland.—The berries are large, but often hollow. Many of the last 
fruits on the plants failed to develop. 

Ridgeway.—Excellent in growth and among the first in productiveness. The ber- 
ries are large, very attractive in appearance, of high quality and firm. Seems well 
worthy of extensive planting for home use or for market. 

Satisfaction —The fruits are very high in quality, but are usually too small to sell 
well. The plants are but moderately productive. 

Star—Seems to have no points of special prominence. 

Stevenson.—Made a much better showing than last season. 

Stone.—An early ripening sort, well worthy of extensive trial. 

Unnamed.—An excellent variety to grow in hills for large fruits. 

Wetzell—vVigorous in plant yrowth, but not productive enough. 

Whitney. —Made a better showing than last season, but many of the fruits are 
imperfectly formed. 

World’s Champion.—Not of much merit in plant or fruit as grown here. 

The following are among the older and better known sorts that have been grown 
for several seasons: 

Beder Wood.—The plants are often troubled with blight and the berries are rather 
soft, and light in color. It is a popular variety for fertilizing the pistillate sorts. 

Brandywine.—A rather late ripening sort, bearing large fruits that are of good 
form, color and quality. One of the best large fruiting sorts to grow for home use 
or for market. 

Bubach.—A popular large fruited sort especially adapted to strong soils. 

Clyde.—The plants are very productive and the berries large, but rather light in 
color. On soils not easily affected by drought it is one of the best fertilizers for -the 
pistillate sorts. 

Crescent.—Once a very popular variety, but now being superseded by larger fruiting 
sorts. 

Enhance.—A well known sort, quite largely used as a fertilizer. 

Glen Mary.—FExcellent in plant growth. The fruits are large and good in form, 
color and quality. One of the most promising sorts for market. 

Greenville——An excellent sort for home use or near market. The fruits are hardly 
firm enough to ship well. 

Haverland.—A very productive sort and the fruits are of good quality. One of the 
most profitable varieties to grow, but the fruits are scarcely firm enough to stand dis- 
tant shipments. 

Ideal—Good in plant and the berries are of fine form, good color and high in 
quality. Worthy of trial for home use and for market. 

Leroy.—A variety not widely known. The plants are of strong growth and pro- 
ductive of large-sized fruits that are of good color, high quality and firm. A good 
market berry. 

Lovett——In some localities largely used as a fertilizer for pistillates and as a 
market sort, for canning purposes. 

Marshall.—One of the best large fruiting sorts to grow for market. The foliage is. 
quite likely to rust, unless grown on strong, moist soils. 

Parker Earle.—A good late market sort on strong, moist soil. 


158 STATE BOARD OF AGRICULTURE. 


Purdue.—A variety worthy of trial as a market sort. It has a long season and 
the fruits hold out well in size. 

: Timbrell—A good variety to grow for home use. Its color is against it as a market 
erry. 

Warfield.—The fruits are not so large as those of some other sorts, but the plants 
are very productive, and the dark, rich color of the berries make it one of the best 
sellers on the market as a variety "for canning. 

Wm. Belt——One of the large fruited sorts ‘that is making an excellent showing as 
a market berry. 


SUMMARY OF VARIETIES. 


The most promising of the new sorts are: Excelsior, Flash, Lady Franklin, Nick 
Ohmer, Ponderosa, Sample, See No. 3 and No. 4. 

Of the varieties that have been grown for two seasons the following have made the 
best showing: Bryant, Fountain, Hoosier, Knight, Morgan Favorite and Ridgeway. 
Bubach, Haverland, Lovett and Warfield, with Beder Wood, Sharpless or Clyde as 
fertilizers, still have a place as money making sorts. 

If fancy fruit under intensive culture is the object of the grower, he will find in 
Brandywine, Glen Mary, Marshall and Wm. Belt sorts well worthy of his attention. 

Mayflower as an early berry and Michigan for late are worthy of trial for the 
purpose named. 

AGRICULTURAL COLLEGE, MICH., 
August 1, 1899. 
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SOUTH HAVEN REPORT FOR 1899. 


BY 8S. H. FULTON. 


Bulletin 177.—Horticultural Department. 


pror. L. R. Tarr, Horticulturist: 


Str—The following account of the work of the South Haven sub-station for the year 
1899 is herewith submitted. The effects of the severe winter of 1898 and 1899 
were not so serious as anticipated and most kinds of fruit made a good showing this 
season. Peaches, blackberries and strawberries were more or less damaged, but other 
fruits suffered little if any injury. The past season has been a most favorable one for 
plant growth and for repair in case winter injuries were sustained. Trees of all kinds 
have made a good development of new wood. This new growth, although stronger and 
more vigorous than usual, has ripened well and the trees this fall are apparently in 
good condition for winter. After cultivation was stopped in summer, the orchards 
were seeded with crimson clover, while grapes and small fruits were sown with oats. 
A very good stand of clover was secured except for a small part of the last seeding 
which failed because of the occurrence of a spell of hot dry weather before the plants 
had become well established. The oats have grown vigorously and will afford a good 
cover for the ground during the winter. Operations in spraying, pruning and fertiliz- 
ing as carried on this year are briefly reviewed, together with the results of some 
experiments undertaken in these and other branches of the work. Tabulations, includ- 
ing the names of varieties which fruited this season, with records of the time of 
blooming and ripening of the different kinds, productiveness, weights of specimens, 
etc., are given as in former reports. Quite a large number of sorts, mostly new kinds, 
are also given more extended mention by way of notes on varieties. 


STRAWBERRIES. 


Strawberries have been grown at the South Haven sub-station since it was established 
ten years ago. When the trees were small, it was the custom to set strawberry plants 
received for trial between the rows; but as they became larger this practice was dis- 
continued and the last planting was made on ground left vacant by the removal of a 
number of varieties of bush fruits. This plantation, having been fruited two years, 
was plowed under shortly after the last picking of berries was made this season, and 
the plat will again be set with bush fruits. The grounds are now so well filled with 
fruits of other kinds that no really suitable place for a new plantation of strawberries 
is available, and for this reason it has been thought best to discontinue further tests 
of this fruit at the sub-station. : 

Owing to unfavorable conditions, the yield of strawberries was quite unsatisfactory 
this season. As the plants rarely winter-kill in this section, no mulch was provided 
last winter for their protection. But owing to the unusual severity of the weather 
to which they were subjected, a large number of varieties killed out badly and many 
of the surviving plants were so injured that they could not properly mature their 
fruit. Hot dry weather during the latter half of June brought the fruiting season 
to a close several days earlier than usual. However, in spite of these unfavorable 
conditions, some varieties made a very creditable showing; and while in many 
instances the following tabulation and notes do not represent the true value of varieties 
under usual conditions, still the record of results obtained may have worth as indi- 
cating some of the most reliable sorts. : 
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Among the more productive early varieties were Earliest, Early Jack, Lincoln, 
Patrick and Stone. Lincoln is a conical, dark scarlet berry of fair quality. It has. 
been on trial here since 1891, and has not failed to yield well. Patrick lacks some- 
what in quality and appearance, but is very productive and is considered worthy of 
trial as an early market variety. 

Among the late and medium late varieties, La Crosse, Odessa, Omega, Ridgeway, 
Sam Sperry, Timbrell and Tonga gave very satisfactory yields. On the whole, Omega 
was one of the very best of the late varieties this season. Ridgeway is an attractive 
berry of good quality and is promising as a medium late home and market sort. 
Timbrell, in addition to being productive, possesses considerable vigor of plant, but the 
fruit is rather unattractive in appearance. 

The following are descriptions of varieties which fruited here last season for the 
first time, but which were not described in the sub-station report of last year. Several 
are varieties originated by crossing a number of well known kinds and were named 
by uniting the names of the parents. They were received in 1897 from the originator. 
W. W. Sewall, of Carthage, Mo. The plants were in poor condition when received 
and fruited very sparsely last year, but this season they had become well enough 
established to give some indication as to their worth. Several of them seem to have- 
merit both for home use and market. 


ABBREVIATIONS—), pistillate; b, bisexual; c, conical; co, compressed; i, irregular; 1, long; 
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TABULATION OF STRAWBERRIES, 1899, 


ob, oblong; r, round; b, bright; c, crimson; d, dark; 1, light; s, scarlet. 
ScALE—1 to 10; 1, feeble; 10, very vigorous. 
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TABULATION OF STRAWBERRIES, 1899.—CONTINUED. 
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TABULATION OF STRAWBERRIES, 1899.—CONCLUDED. 
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Bob Bubach.—From W. W. Sewall, Carthage, Mo. Perfect flowered. Plants vigor- 
ous, runners abundant, fruit stems short. Fruit large, conical, and slightly com- 
pressed; color light crimson; flesh scarlet; texture firm; quality good. This variety 
resembles Bubach quite closely, both in plant and fruit, but is a little more vigorous 
in growth. 

Carrie Crescent.—From W. W. Sewall. A remarkably vigorous, tall growing plant 
with broad, dark green leaves. Imperfect flower. Berries large, conical, slightly 
compressed ; color light crimson; seeds large, prominent; flesh scarlet; core open; 
texture moderately fine; quality good, sprightly. Roots deeply and stands drouth 
well. If sufficiently productive it may prove of value as a fancy market sort. 

Champion.—From David Strouse, Rogersford, Pa. Moderately vigorous, perfect 
flowering, plant with light green foliage, inclined to rust. Fruit large, long, conical, 
somewhat compressed, and often deeply furrowed; color dark scarlet; fruit stalks long, 
prostrate. Poor quality and soft texture make this variety undesirable either for 
home use or market. 

Evans.—From Thompson’s Sons, Rio Vista, Va. Perfect flowered. Plants low. 
spreading, strong. Fruit round conical, medium size; color scarlet; texture moder- 
ately firm. Not productive enough for market and of doubtful value as a home berry. 

Hattie Warfield—From W. W. Sewall. Plants tall, strong. Imperfect flower. 
Berry of medium size; conical compressed; deep scarlet color. Plant vigor, good color 
and appearance of fruit, and fair degree of productiveness give this variety some 
promise as a market sort. 

Mamie Warfield—From W. W. Sewall. Imperfect flower. Resembles Warfield in 
plant growth, but ripened three days later than that variety. Fruit roundish conical: 
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color light searlet; seeds small, deeply sunken. Did not hold out well in size this 
season, 

Maybrott—From E. J. Hull, Olyphant, Pa. Perfect flowered. Plants medium, 
upright. Fruit round conical; color crimson; flesh bright scarlet; seeds small, sunken. 
Of good size; quality rather low, acid. Productive and quite vigorous. 

No. 7.—From J. Little, Granton, Ont. Perfect flowered. Fruit rather small, long 
conical; light searlet color; firm; good quality. Productiveness fair to good. 

Vo. 8.—From J. Little. A very vigorous perfect blooming plant, with dark green 
foliage, productive of large irregular berries of firm texture and light crimson color. 
Wlesh pink; very good quality. 

No. 40.—From J. Little. Imperfect flower. Plants vigorous, foliage light green; 
fruit stems long, prostrate. Berry irregular; color light scarlet; flesh pink; seeds 
numerous, reddish, slightly sunken; texture firm. Quite productive, but fruit is some- 
times lacking in color. 

Omega.—From Thompson’s Sons. Plants tall, vigorous. Imperfect flower. Berry 
large, conical, soméwhat irregular; flesh light scarlet; texture a little soft: quality 
good. Runners abundant, a good plant maker. One of the best late ripening varieties 
tested this season. 

Pet.—From E. J. Hull. Perfect flowered. Somewhat lacking in productiveness. 
Plants tall, spreading; runners fairly abundant; fruit stalks long, prostrate. Fruit 
medium size, irregular; crimson color; a little soft; very good quality. 

Polly Warfield—From W. W. Sewall. Imperfect flower. Fruit round, conical; 
light scarlet color; firm: good quality. Fruit stems upright, holding berries well up 
from ground. Plants tall, upright, thrifty. Berries did not hold out well in size. 

Rob Rusk.—From W. W. Sewall. Perfect flowered. Lacks vigor and productive- 
ness. Plants upright, runners numerous; fruit stalks slender, upright. Berry round 
conical, compressed; color crimson; flesh scarlet; seeds medium, slightly sunken; 
texture quite firm: quality rather low. 

Sam Sperry—From W. W. Sewall. Plants low, spreading, perfect. Fruit is of 
very good appearance; form conical, compressed; color bright scarlet: flesh scarlet; 
seeds vary from yellow to purple in color; texture very firm. May prove valuable’as 
a medium late home and market berry. Ripened June 12. 

Shyster—From Thompson’s Sons. Plants somewhat lacking in vigor, imperfect. 
The fruit is rather irregular in form and often of poor appearance. Color dark scarlet: 
flesh bright scarlet; seeds medium, quite deeply sunken: texture firm: quality rather 
low. Productiveness fair. 

Will Warfield—From W. W. Sewall. Perfect flowered. Ripened a week later than 
Warfield. Plant strong, unright; runners numerous; fruit stalks medium, upright. 
Fruit compressed conical; color bright scarlet: flesh light scarlet; seeds yellow, 
slightly sunken; texture firm. Considered promising as a market variety. Quite pro- 
ductive. 

World Champion.—From E. J. Hull. Imperfect flower. Plants medium to tall, 
slightly spreading. Fruit round conical; qolor crimson; seeds medium, slightly sun- 
ken; flesh scarlet. A berry of good appearance, but acid and quite soft. 


RASPBERRIES. 


Winter injury to raspberries, except in the case of a few varieties, was slight. 
Among the black caps, Conrath, Cromwell, Gregg, Mills (15) and Palmer were killed 
hack from one-fourth to one-third, but recovered sufficiently to yield fair crops of 
fruit. All other black caps, together with the red varieties and purple cane class, 
escaped uninjured, except for the freezing of the tips. The ordinary spring pruning, 
or heading in, removed practically all of this injured wood. 

Early in spring the plants were sprayed with a solution of one pound of copper 
sulphate to twenty gallons of water. After growth had started they were again 
sprayed, this time with Bordeaux mixture. To the Bordeaux was added Paris green, 
three ounces to forty gallons, to destroy the larvae of the sawfly (Monophadnus rubi). 
which appeared in considerable numbers and fed on the foliage of the plants. An 
examination some days later showed the insects, although reduced in numbers, to be 
still persisting in their work, and another application of Bordeaux mixture and 
Paris green was made. This proved sufficient to rid the plants of the pest. The 
sprayings also served to hold the anthracnose well in check. Although it was present 
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to-a slight extent on the old canes of a few varieties, it did not attack the new growth 
during the season. 

Rains occurred at intervals during the fruiting season, and in this, as well as in 
most other respects, conditions were tavorable for a good yield of fruit. 


RED VARIETIES. 


Of this class, Chureh, Cuthbert, Loudon and Marlboro were among the most pro- 
ductive. Church, as stated in Bulletin 152 of the sub-station, at first lacked vigor 
and productiveness here. It has improved in both these characteristics, but the fact 
that it crumbles badly in picking is quite a strong objection to it. 

Loudon, since coming into fruiting, has not failed to be productive, but the plants 
are not very thrifty growers and the average yields of this variety being proportionate 
to the growth of the plants would fall considerably short of the yields of some of the 
stronger growing kinds. However, in nearly all other respects the variety is a good 
one, and the matter of yield can be helped out by setting the plants closer together 
than raspberries are commonly set. 

Sarah is a new variety, somewhat lacking in vigor and productiveness. The fruit is 
of good size, roundish oblate, vinous and rather rich, but a little dry. Quality rather 
low. 

BLACK CAPS. 


Cumberland, Diamond, Eureka, Farnsworth, Idaho and Kansas were among the 
more productive of the black varieties. 

Cumberland fruited here this season for the first time. The plants are vigorous in 
growth and very productive. Berries large, firm, juicy, and of a sweet, rich flavor. 
This variety possesses such a combination of good qualities as seem likely to make it a 
popular home and market berry. 

Diamond is a strong upright grower, productive of medium to large fruit. It is a 
good market sort. 

Eureka ripens over quite a long season and holds out well in size of fruit. 

Farnsworth is a very vigorous grower. The fruit is of medium size and quite firm. 

Idaho was one of the best late varieties fruited this season. The berries are of large 
size, very firm, and of attractive appearance. 

Kansas, although productive this season, was too small to take well in market. 

Livingston was quite productive. The berries are rather small, roundish, slightly 
oblate, moderately juicy, and of a mild, rich flavor. The plants are strong and vigorous. 
Requires further trial. 

Ransom Everbearing first fruited here this season, and needs further trial. The 
plants are only moderately vigorous. The berries are small, roundish oblate, mild, rich, 
of fair quality. 

PURPLE CAPS. 


Columbian has fruited here three seasons and has not failed during that time to 
give good results. 

Gladstone is vigorous in growth and the fruit is of good quality. However, the 
berries are apt to run small in size and they crumble badly in picking. 

Muskingum fruited heavily this season. The berries are of large size and of quite 
good quality. 

Redfield yielded well, but the berries were rather small. 

Otis appears to be identical with Columbian. 


RASPBERRY NOVELTIES. 


Logan Berry.—This variety was received for -trial in 1895, but bore no fruit until 
this season, although it has been protected each winter and otherwise given good 
care. The plant is a slow grower of trailing habit. The berries are much larger than 
the common raspberry, and of a reddish purple color; texture soft; flavor mild, sub- 
acid, raspberry like; quality rather low. It does not appear to have any value in this 
section. y 

Rubus Nanthocarpus.—Received from the Division of Pomology, Washington, D. C. 
The plant is a native of Russia. In habit it is low and spreading, like the Strawberry- 
Raspberry, which it somewhat resembles in growth of plant. It dies to the ground 
in autumn and comes up from the roots again the following spring. The plants blos- 
somed last spring but set no fruit. 
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TABULATION OF RASPBERRIES, 1899. 


ABBREVIATIONS—C, Conical; 0, oblate; ob, oblong; r, roundish; b, blackish; p, pubescent; 
pu, purplish; r, red; y, yellow. 
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TABULATION OF RASPBERRIES, 1899.—CONCLUDED. 
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BLACKBERRIES. 


The canes of a number of varieties of blackberries were quite badly injured by 
the winter, as were also the roots in some instances. Not only did this injury materially 
lessen the crop this season, but in the case of the root-injured varieties few new shoots 
were sent up and there is but little fruiting wood for another year, so the next crop 
must necessarily be light also. 

Childs Tree and Early Harvest were killed to the ground. Agawam, Early King, 
Maxwell, Thompson, Wilson and Wilson Jr. were badly frozen back, but bore some 
fruit. Ancient Briton, Eldorado, Lincoln, Nevada, Sanford, Snyder and Taylor were 
among the varieties least injured. The extent of winter injury in the case of each 
variety is further indicated in the tabulation. 

Among the varieties which gave the most satisfactory results this season were 
Eldorado, Fruitland, Lawton, Lincoln and Wallace. Eldorado is a spreading, moder- 
ate grower, hardy, and very productive. The fruit was inclined to be rather small 
after the first half of the fruiting season. 

Fruitland was among the best of the late sorts. Lawton, although somewhat 
injured by the winter, made a very good showing. The berries were large and attrac- 
tive. Lincoln is a large oblong, somewhat irregular shaped berry of good quality. 
Wallace yielded nearly a full crop and the fruit held out well in size to the end of the 
season. Snyder and Taylor, although only slightly injured by the winter, yielded 
but little fruit. Thompson bore fruit of larger size than any other variety, but was so 
badly winter-killed that the yield was very light. 


168 STATE BOARD OF AGRICULTURE. 


TABULATION OF BLACKBERRIES, 1899. 


ABBREVIATIONS—i, irregular; 0, oblong; ov, oval; r, roundish; b, black. 
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CURRANTS. 


Most varieties of currants fruited well this season, but in the case of a few sorts 
the yield was light, owing to imperfect setting of the fruit, the bunches being quite 
loose. 

The treatment given the plants differed but little from that of former seasons. 
In early spring they were sprayed with a solution of copper sulphate, and later when 
growth had started an application of Bordeaux mixture and Paris green was made to 
prevent the attack of fungi and to destroy the worms which were just beginning to 
make their appearance. 


NOTES ON VARIETIES. 

Cherry made a good growth and produced a fair amount of fruit. The clusters were 
large and well filled. Fay, which resembles the Cherry closely in plant and fruit, gave 
results quite similar to that variety. Holland bore a good many loose imperfect 
clusters and the berries were quite small. The plants were attacked by aphides in early 
summer and were sprayed with kerosene emulsion to destroy the pest. This variety 
is quite subject to the attack of plant lice. 

Laneaster is a new variety which bore its first fruit here this season. 
were compact, but rather small. 
further trial. 


The clusters 
Berries medium in size, of good quality. Requires 
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London, which has received favorable mention in former reports, again gave good 
results. From the standpoint of a market variety, this is one of the best in the sub- 
station collection. 

Pomona failed to make a very good showing because of the number of imperfect 
clusters borne. However, size and quality of the fruit are in its favor. It is a new 
variety and requires further trial. Red Dutch lacked productiveness. The plants are 
very strong growers, and the fruit, which is of good quality, is borne in rather 
compact, medium sized clusters. White Dutch, recognized as one of the best of the 
white varieties, bore a full crop. Wilder was one of the most productive of the large- 
fruited kinds. The plants are quite tall and vigorous. The fruit is borne in long, 
compact clusters. Quality very good. 


TABULATION OF CURRANTS, 1899. 


KeEyY.—Form—r, roundish. Color—b, black; r, red; w, white. Use—d, dessert; k, kitchen; m, market. 
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GOOSEBERRIES. 


Soon after the leaves had opened on the gooseberries in the spring, the plants were 
sprayed with Bordeaux mixture and Paris green, and about two weeks later a second 
application was made. 

These early sprayings were followed by applications of potassium sulphide, three 
ounces to ten gallons of water, for the purpose of holding the mildew in check. The 
first application was made June 1, and from that time until after the fruit had been 
picked applications were made at intervals of about ten days. Although the disease 
made its appearance on several English varieties, the spray prevented any serious 
injury either to plants or fruit. 

All the English varieties except Orange and Champion bore good crops. Keepsake 
gave better results than any other variety, taking yield and size of fruit into con- 
sideration. Some single specimens weighed half an ounce. Lancashire made nearly as 
good a showing, and Auburn, Chautauqua, Columbus and Triumph were fully as pro- 
ductive, if not quite so good in other respects. 

A number of the American kinds were quite unproductive, as was the case last 
year. Houghton yielded almost no fruit, while Downing produced only about half a 
crop. Pearl was the most productive variety, but the yield did not amount to a full 
crop. Red Jacket and Smith stood next in productiveness. 

All fruit not needed for experimental purposes was marketed this season, as has 
been the custom in former years. The English gooseberries sold in Chicago at from 
$1.25 to $1.50 per sixteen quart case, which was about double the price received for 
American berries shipped at the same time. This difference in prices usually exists 
and will well repay the extra labor of spraying the English varieties to prevent 
mildew. There is little doubt but that they can be raised with profit if given the right 
kind of care. Next spring it is proposed to set out a new plantation of one hundred 
plants each of about half a dozen of the better English kinds in order to test them 
more thoroughly from a commercial standpoint. 


TABULATION OF GOOSEBERRIES, 1899. 


Kry.—Form—l, long; 0, oval; r, round. Color—g, green; r, red; w, white; y, yellow. 
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CHERRIES. 


All varieties of cherries came through the winter without the slightest injury and 
the crop this season at the sub-station was larger than ever before. 

Cherries, in common with other fruits, have been given clean culture since they 
were first planted, with the exception of a small block of sixty trees. This block, 
which is made up of thirty-three sweet and sour varieties, was seeded down two years 
ago for the purpose of checking too rapid growth of the trees and thus preventing 
bark burst, to which the sweet kinds especially are liable. The growth of the trees 
has been checked, but the orchard will be left unplowed for at least another year, 
for further comparison with trees under cultivation. This fall the trees in sod were 
given an application of wood ashes and ground bone, while the cultivated trees will 
receive no fertilizer beyond what may arise from the turning under of what promises 
to be a fair stand of crimson clover. 

Karly in the spring the trees were sprayed with a solution of one pound of 
copper sulphate to fifteen gallons of water. When the fruit had set, an application 
of Bordeaux mixture ana Paris green was made. About the middle of summer the 
sweet cherries were again sprayed with Bordeaux mixture, with the idea of pre- 
venting premature falling of the leaves, due to the attack of shot hole fungus. This 
apparently had the desired effect, for, although the disease had appeared to a slight 
extent on a few trees before they were given this summer spraying, it did not become 
prevalent, and the foliage for the most part held on well until autumn. 


MORELLOS. 


Baendor is a new variety which first fruited here this season. The tree is moderately 
vigorous with a round, spreading head. The fruit is roundish heart-shaped; medium 
size; dark red in skin and flesh; of good quality. Has been rather slow in coming into 
bearing and the crop this season was light. 

Bessarabian, Dyehouse, Frauendorfer, Lithauer, Montmorency, Northwest, Ostheim, 
Ostheimer, Richmond, Sklanka, Spate Morello and Suda, bore very full crops. A 
number of them are Russian varieties, most of which have heretofore been quite un- 
productive. 

Among the twenty-seven varieties of sour cherries now on trial, Montmorency still 
maintains its standing as one of the most valuable home and market sorts. Brusseler 
Braune, a late ripening Russian variety, is coming into favor because of size and 
beauty of fruit and vigor of tree. It lacked somewhat in productiveness this season. 


DUKES. 


Galopin is a new Duke variety, trees of which were received in 1891. The fruit is 
roundish oblate; stalk stout, one and one-half inches long, set in a medium cavity; 
color light red; flavor sub-acid, pleasant; flesh tender and of good quality. Tree 
vigorous, with spreading head. 

Rupp is an upright, spreading, vigorous grower. Fruit roundish, elongated, suture 
marked by a line; stalk one and three-fourths inches long, moderately stout, set in a 
broad, deep, somewhat irregular cavity; color light yellow, mottled and marbled with 
dull red; flavor sub-acid, rich; flesh light colored, moderately firm; quality very good. 
This is a new variety received for trial in 1894. 

Several of the Duke varieties were rather unproductive this season, but the following 
gave satisfactory yields: Carnation, Hortense, Magnifique, Montrueil and Olivet. 

Carnation is a large dark red cherry of very good quality. Although it was one of 
the most productive kinds last year, it aga‘n bore a full crop this season. Hortense 
and Olivet did not bear so much fruit as the other varieties mentioned, but the yield 
was considerably larger than in former years. Montrueil has not only proven an early 
and productive variety, but the fruit is of large size, attractive appearance and good 
quality. A valuable variety for home use or market. 


HEARTS AND BIGARREAUS. 


Badacsony, Baltavar, and Mednyansky are Hungarian varieties, scions of which 
were received in 1894. They gave good results this season and are considered prom- 
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ising. All are firm fleshed varieties of good quality. ‘lhe two first mentioned were 
described in the report of last year, while the third is given more extended mention 
below. It will be observed upon comparison with last year’s report that a slight change 
has been made in the spelling of the names of the varieties, which is in accordance with 
a revision made since the scions were received. 

La Maurie is a new early variety which this season ripened only two days later 
than Early Purple. Tree upright, slightly spreading, moderately vigorous. Fruit 
obtuse, heart-shaped, slightly compressed, suture obscure; stalk slender, one and one- 
half inches long, set in a shallow cavity; co'or dark purple, almost black when 
fully ripe; flavor sweet, mild; texture tender, juicy; quality fairly good. Requires 
further trial, but will need to improve very much in size to be counted of value. 

Mednyansky.—Tree upright, spreading, quite vigorous; with large drooping leaves. 
Fruit heart-shaped, suture variable, in some specimens indistinct, in others marked by 
a well defined ridge from cavity to apex: stalk stout, one and one-fourth inches long, 
set in a narrow, deep, irregular cavity; color very dark purple turning to black in 
exposed and fully matured specimens; flavor sweet, sprightly, rich; texture very firm; 
quality very good. Inclined to be a little bitter before fully ripe. The fruit was 
not quite uniform in size, some specimens being large, while others were below 
medium in size. Aside from this, the variety made an excel!ent showing this season. 

Purity.—Tree upright, spreading, fairly vigorous. tipe June 24. Fruit heart- 
shaped, compressed; suture broad, half around, rather indistinct: stalk one and one- 
half inches long, slender, set in a broad shallow cavity; color amber, shaded and 
marbled with bright red; skin thin, showing netted texture of flesh; flavor rich, sweet; 
texture tender, juicy, melting; quality very good. Rather tender for a market fruit, 
but further trial may show it to be of value for home use. 

Schmidt.—Tree upright, spreading, very vigorous. Fruit obtuse heart-shaped, 
slightly compressed; stalk stout, one and one-half inches long, set in a broad deep 
cavity: color dull red, mottled and marbled with carmine; flavor vinous, sweet; 
texture very firm; quality good. A very handsome fruit, and likely to prove of value 
if productive. 

Ulatis (California Advance).—Tree very vigorous with round, spreading head. 
Fruit heart-shaped, slightly compressed, suture somewhat obscure; stalk stout, one and 
one-half inches long, set in a round rather deep cavity; color dark, rich, glossy, purple; 
flavor sweet, vinous; flesh purple, tender, juicy; quality very good. A cherry of large 
size and attractive appearance. ; ? 

Cleveland. Coe, Eagle, Elton, Ida, Mary Kirtland, Napoleon. Rockport. Spanish, 
Tartarian, Windsor and Gov. Wood deserve mention as among the more productive 
kinds. Ida is a new variety which received favorab'e mention in the report of last 
year. Not only was the crop this season a large one, but in other respects the variety 
again showed itself to be of value. Windsor is also a comparatively new variety 
which has rapidly grown in favor. The crop this year in no wise detracted from the 
opinion of its worth expressed in the last two reports of the sub-station. 
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TABULATION OF CHERRIES, 1899. 
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TABULATION OF CHERRIES, 1899.—CONCLUDED. 
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PEACHES. 


Although most kinds of fruit at the sub-station stood the severe test of last winter 
remarkably well, the damage to peaches was considerable. Out of 225 varieties on 
trial, 40 were lost as a result of the freeze. With. but few exceptions the wood of 
surviving varieties was more or less discolored and many (in the case of some varieties 
all) of the fruit buds were killed. However, 47 varieties proved sufficiently hardy 
to mature some fruit, and these kinds have been incorporated in the tabulation given. 

It is but fair to say.that the extent of the injury at the station should not be taken 
as an indication of the damage sustained by peaches generally throughout the section. 
In most of the orchards about South Haven, but few if any trees were killed, and in 
many instances fair crops of fruit were harvested. This difference in favor of the com- 
mercial orchards may doubtless be attributed largely to their greater elevation, the 
station grounds being located immediately on the lake shore, at an altitude considerably 
less than that of most of the neighboring country. But the fact that the station 
orchards contained such a large number of varieties should also be taken into con- 
sideration. Among so many kinds quite a proportion naturally proved much less 
hardy than many of the well tested commercial varieties Jargely planted throughout 
this section. 

With the exception of a few varieties which showed but little discoloration in wood, 
and a number included in a pruning experiment mentioned later, the trees were cut 
back to wood from one-half to three-quarters of an inch in diameter. This severe prun- 
ing was for the purpose of removing injured wood, lowering the tops in the case of 
some of the older trees, and stimulating a more vigorous growth, thus aiding in the 
repair of winter injuries. The trees were apparently benefited by this treatment. 
They made a good growth, yet ripened their wood well, and this fall are in good con- 
dition for winter. 

Among the varieties which made the best showing this season were Alexander, Brun- 
son, Brown, Gold Drop, Lewis, Longhurst and Willett. Brown is an early white fleshed 
peach resembling Lewis. It is fully as hardy as that popular variety and this season 
was more productive. Longhurst is a new variety which ripened in late September. 
It is a large yellow peach of the Chili type and proved one of the best varieties which 
fruited this season. Willett is a vellow freestone of good size and good quality. 
Ripened September 25. 
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EXPERIMENT IN PRUNING. 


The question of when and how much to prune frost injured trees was one frequently 
asked by fruit growers after the freeze. In order to study the effect of pruning at 
different times and to varying degrees, and to gain, if possible, some new light on the 
subject, an experiment was undertaken. Eight rows of twelve trees each were chosen 
for the test in a block of ten-year-old trees. These rows included forty-eight varieties, 
most of which were considerably injured. The pruning was done at intervals of ten 
days, between April 1 and May 1, two rows being pruned at a time. The manner of 
pruning was the same in the case of each lot of trees pruned. The first two trees in 
each row were cut back on wood from one and one-half to two inches in diameter; 
the next two were pruned a little less severely, and so on, gradually lessening the 
amount of wood removed until the last four trees in the row were reached. These 
four were pruned in the ordinary way by thinning out and heading in a part of the 
growth of the year before. On May 1, when the last pruning was done, trees on 
which the fruit buds had not been entirely destroyed were in blossom and the leaf 
buds were beginning to open. 

As the growing season advanced no variation could be discerned that could be 
ascribed to difference in time of pruning. But there was an appreciable vontrast be- 
tween trees pruned to different degrees. Among those cut back on wood from one 
to two inches in‘diameter, twenty-one, or about one-third of the whole number thus 
severely pruned, either failed to start or sent out but a few weak shoots, which soon 
withered and died. Of the trees pruned in the ordinary way none were lost, although a 
few died back to a slight extent. They started a little earlier in the spring than did 
the trees severely pruned, and during the season made very fair growth. Most of the 
severely pruned trees which survived, although belated in starting, sent out strong and 
vigorous new shoots. On a part of these trees the new growth was well distributed 
and symmetrical new tops were formed, while in the case of others only a few scat- 
tered shoots sprang from stumps of the large branches left in pruning. Trees headed 
in on wood from about half or three-quarters of an inch in diameter, as were a part of 
those included in the experiment, and nearly all others on the grounds, with but few 
exceptions, survived and made a good development of new wood. 

To summarize briefly, difference in time of pruning made no appreciable difference 
in results. Very severe pruning or removing all the tops down to the stumps of main 
branches. proved dangerous to the life of the trees. More moderate pruning or cutting 
back on branches from one-half to three-fourths of an inch in diameter gave good 
results. Trees pruned in the ordinary way were not, at the close of the season, in 
quite so good condition as those pruned more severely. These results are not consid- 
ered conclusive. Further differences in the behavior of trees differently treated may 
yet be detected, as the observations have extended only over one season. 


EXPERIMENTS IN SPRAYING. 


For the purpose of further testing the best methods of combatting leaf curl, which is 
one of the most serious fungus diseases of the peach in Michigan, experiments with 
Pordeaux mixture and copper sulphate solution were undertaken. About the middle 
of March, part of the trees ineluded in the experiment were sprayed with copper 
sulphate, one pound to twenty gallons of water. On April 20, at which time the 
buds were beginning to show some color, but before any had actually opened, other 
trees, nearly all of the same varieties as those sprayed in March, were given an appli- 
cation of the same solution used at the same strength. At the same time some of 
the trees first sprayed were given a second application. After the fruit had set, a row 
of trees sprayed early and another sprayed late were again spraved. For this appli- 
cation, Bordeaux mixture, consisting of fonr pounds copper sulphate, four pounds of 
lime and forty gallons of water, was used. 

The season proving unfavorable for leaf curl, but few varieties were badly affected, 
no matter what the treatment had been. However, the disease appeared sufficiently to 
show a marked difference between early and late sprayed trees. Trees sprayed in April 
just before the opening of the buds showed a much larger per cent of curled leaves than 
those sprayed in March. The second application of copper sulphate to early sprayed 
trees made no appreciable difference in the amount of curl, and the same was true of 
Bordeaux mixture applied after the fruit had set. These results accord very nearly 
with those obtained by somewhat similar experiments carried on here each spring 
for a number of years past. In a general way it may be said that thorough spraying 
with copper sulphate solution in March, while the buds are dormant, is, under most con- 
ditions, an effectual remedy for curl] leaf. 
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TABULATION OF PEACHES, 1899. 


ABBREVIATIONS.—Form—c, compressed; 0, oblate; ov, oval; r, round, Color—c, creamy; g. green; 
r, red; w, white; y, yellow. Adhesion—c, cling; f, free; s, semi-cling. Quality—1 to 10—1, very poor; 
10, best. Flowers—], large; s, small. Glands—g, globose; r, reniform; s, serrate. 
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PEARS. 


Late in March, pear trees, with the exception of a few rows, were sprayed with 
copper sulphate, one pound to fifteen gallons of water. On May 1 the trees omitted 
in the first spraying were given an application of Bordeaux mixture. The object of 
this variation in treatment was to test the relative value of spraying with copper 
sulphate solution while the buds are dormant and spraying with Bordeaux mixture 
just as the buds are about to open. No difference could be detected in favor of either 
line of treatment during the season. After the fruit had set the trees were again 
sprayed, Bordeaux mixture and Paris green being used. Neither insects nor fungi 
proved troublesome during the season. Nearly all varieties of bearing age yielded 
some fruit, and in the case of quite a number of kinds the yield amounted to a good 
‘crop. 

On August 4, and again two weeks later, one tree each of Bartlett and Clapps 
Favorite was sprayed with liver of sulphur (one ounce to four gallons of water), to see 
if the color of the fruit could be heightened by the use of this solution. Trees of the 
same varieties were left untreated to serve as checks. Some of the fruit was also 
dipped in the solution at intervals of two or three days for about three weeks. When 
the fruit had ripened, that of sprayed trees and specimens dipped were compared 
with fruit untreated. No difference in color which could be attributed to the use of 
liver of sulphur was detected. 

The following varieties fruited here this season for the first time: 

Bartlett Seckel.—Fruit small to medium, oblong pyriform; cavity none; stalk one 
inch long, slender; basin shallow, slightly corrugated; calyx open, lobes erect; color 
light yellow with handsome red cheek; flesh white, melting, slightly granular; quality 
very good; season first to middle of October. The tree is an upright, vigorous grower, 
with stout, reddish brown shoots. 

Hardy.—Medium size, obovate, with a slight cavity and a stalk about one inch 
long; basin shallow, regular; calyx open, lobes upright; reflexed at tips; calyx tube 
cup-shaped; flesh white, juicy, buttery, melting, fine grained; season late September 
and early October; quality very good. The trees which have been planted eleven years 
are upright and vigorous in growth. 

Longworth.—Trees upright, vigorous, with dull yellowish shoots. Fruit medium, 
obovate turbinate; stalk one inch long, moderately stout; basin broad, shallow; calyx 
open or partly open; color light waxen yellow, sprinkled with small russet dots; flesh 
white, lacking in juice, firm, breaking coarse and granular; flavor sweet; highly per- 
fumed; quality poor; season middle of September. Does not appear to be of value here. 

Superfin—An old French variety valued as a dessert sort. Fruit large, roundish, 
inclined to pyriform; stalk one and one-half inches long, curved; calyx open, segments 
recurved; cavity none; basin deep, rather abrupt: color greenish yellow, slightly rus- 
seted and thickly dotted with small gray dots; flesh white, very juicy, melting, fine 
grained; quality very good; season October. Tree upright, with a compact head; young 
wood yellowish brown with prominent buds. 

Wilder.—Tree upright, vigorous, rather a tardy bearer here. Fruit medium to 
large, obtuse pyriform to obovate, stalk one inch long, rather stout, set in a narrow, 
russeted cavity; basin broad plaited; calyx closed, lobes enlarged and fleshv at base; 
color greenish yellow with light red cheek in exposed specimens; flesh white, tender, half 
fine, rather dry; quality rather low, season middle of August. If productive, this 
variety may have some value as an early market sort on account of size and good 
appearance. 
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QUINCES. 


Quinces were sprayed with copper sulphate solution, one pound to fifteen gallons 
of water, in early spring, and with Bordeaux mixture when the fruit had set. All 
varieties escaped winter injury, except the Hong Kong, which was killed. This variety 
was planted here in 1888, and never either bloomed or fruited. Most kinds of bearing- 
age produced full crops. 

Alaska is both vigorous and productive. Fruit roundish, slightly oblate, ribbed; 
basin broad, rather deep; cavity none; calyx nearly closed, segments long, reflexed ; 
color golden yellow; flesh pale yellow, crisp. Not so large as the Orange, but in other 
respects it seems equal to that variety. 

Meech bore a very full crop this season. The fruit is below medium in size, roundish, 
slightly oblate; basin narrow, deep, ribbed; calyx nearly closed, segments short; cavity 
very slight, ribbed; flesh pale yellow, firm, crisp. Very symmetrical in form. 

Missouri is the largest variety on trial. Form roundish, somewhat irregular; basin 
broad, deep, ribbed; calyx open, segments long, leaf-like, reflexed, color rich yellow; 
quality very good. Season October and November. 

Rea is of good appearance and large size. Form roundish oblate, ribbed; basin 
broad, rather deep; calyx closed, tips of segments reflexed; color golden yellow. A 
seedling of the Orange. 


TABULATION OF QUINCES, 1899. 


Name. Planted. Bloomed. Ripe. 
AU ENG) 22 ee ae SS QODSCMO ME Som eae Onc 1891 SER aS adac. sogne Middle of October 
ANGZETS....- 02 eee eee eee cece eee cece TS9O WP aeie Sree sa ere' chet inie » » eielel| ne ie eleie wie 'e) nelswcelpts eteretets s tantat ene 
Bourgeat............eeeeceeeeeceececee SOB se itlcisse vw ct etevaiese octerave agaleratstell otete ken orato vara la ates oielers pea ere eee aa 
Champion.........-.-..eeeeeeeeeeeeees MSSS; | Ways 4 oc e civic etel oe eteiel« tote| ol =)elite letersi 
L1G) eA a oge cea Sn FOS res SOAtoOtaoDode AS91 | MAY DT coc oe cee haa] oe vicle ete eine ett mo.sielol= =i efor ofeisteisera ora 
Hong Kong..........--s+eeeeeeeeeeeee DSSS [eee cc cee cone cintorwro le nin seieifinin alae. elniejelejs nin inia\=1a\alsinie stellata 
WERE ORO rie cic s% aicrese eelste na ane cielo) Seiciole gehen a ee acc oce ses Middle of October. 
WNSOU Ties ne oo oe cee no sione seer ese 1S90)8| May 10. wise stone | Middle of October. 
Rea see once ek ace erent arose TEED SES We toe sap see acs | Early October. 


Wan DOMAN. 62-2220 = nec ene herons IGG WINERY hfe ccome sso sAs | Middle of October. 


Van Deman first fruited here last year, and this season bore nearly a full crop. 
Fruit roundish, slightly oblate; basin irregular, ribbed; cavity slight; color clear 
rich yellow; flesh pale yellow, crisp, firm, quality very good. Season middle of October. 


PLUMS. 


American and European plums came through the winter uninjured, except for a few 
trees of the latter species which were slightly frozen at the tips of new growths. 
A few of the Japanese varieties were quite badly frozen and in the case of a number 
of sorts a large per cent of the fruit buds were killed. Injuries to varieties of this 
species are mentioned on another page under notes on Japanese plums. 

In addition to the use of copper sulphate solution early in the spring and Bordeaux 
mixture after the fruit had set, a number of varieties were sprayed from two to four 
times during the summer for the purpose of checking the brown rot, if possible. In 
the case of some varieties which were rotting badly one tree of a kind was sprayed 
and another of the some sort left unsprayed in order that the results of spraying might 
be more accurately determined. The copper sulphate was first used at the rate of one 
pound to three hundred gallons of water, but later the strength of the solution was 
increased, one pound to two hundred gallons being used. Rains occurred once or twice 
shortly after applications had been made and as soon afterward as possible the trees 
were again sprayed. Although the trees were sprayed thoroughly each time and as 
many as four applications made in the case of some kinds, the treatment made but 
little if any difference in the amount of rot. Fruit of sprayed trees continued to rot 
almost if not quite as badly as that of trees unsprayed. Conditions during the latter 
half of July and the first half of August were unusually favorable for the rot, hot — 
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moist weather prevailing most of the time during that period, and this may in part 
explain the lack of success in attempting to control the disease by spraying. 

Shot-hole fungus appeared on a few varieties during the season. Abundance, Bur- 
bank, Ogon, Simon and Yosebe were the kinds most affected. However, in the case of 
most varieties, spraying served to keep the foliage free from fungous attacks and the 
leaves held on well until fall. 

In June a number of heavily loaded trees of several varieties were thinned, while 
other trees of the same kinds were left unthinned to serve as checks on results. 
Some varieties were thinned more severely than others in order that the effects of both 
ordinary and severe thinning might be observed. Records were kept of the kind of 
thinning, number of pounds of fruit removed in the case of each tree thinned, size 
of fruit at time of thinning, length of time required to thin, ete. It was expected 
that full notes of a similar nature would be taken when the fruit had ripened, but 
owing to the prevalence of rot this could not be done in the case of fall varieties. A 
detailed account of the experiment is therefore omitted. However, in a general way, it 
may be said that thinning in nearly every instance gave increased size of fruit. It 
was also observed that there was less rot on thinned than on unthinned trees. 


EUROPEAN PLUMS. 


Among the more productive of the European varieties were Archduke, Diamond, 
Grand Duke, Lombard, Middleburg and Victoria. The following are varieties which 
were not included in the report of. last year: 

Baker Damson.—Trees very upright, vigorous. Fruit small, roundish ovate, with 
a slight cavity and slender stem; apex marked by a small dot; color black; flesh green- 
ish amber, juicy; fruit small, roundish, cling; quality good. Very good for culinary 
purposes, but as yet quite unproductive. 

Early Red.—This variety was received from Prof. Budd of Iowa as Black Prune, but 
is probably Early Red according to Prof. Budd’s description of that variety, while 
Nicholas, another of Prof. Budd’s importations from eastern Europe, also turns out to 
be Early Red. The trees of Early Red are upright, slightly spreading, weak, thin 
growers. Fruit resembles Lombard quite strongly in appearance, but ripens at least 
two weeks earlier than that variety. Form oval; stalk three-fourths of an inch long, 
set in a slight cavity; suture rather obscure; bloom blue, slight; color purplish red; 
flesh firm, juicy, greenish yellow; flavor sub-acid, pleasant; quality good. Not consid- 
ered promising. 

Engle.—Fruit roundish oval; stalk rather short and stout, set in a narrow shallow 
cavity; suture somewhat obscure, half around; color yellow with faint traces of green; 
flesh firm, fine grained, yellow; pit oval, pointed, free; flavor sweet, rich; quality 
good. A good dessert variety which this season ripened August 2. The trees are vigor- 
ous, upright, slightly spreading. 

G. No. 4.—Received from New York State in 1890, under letters and number given. 
Trees upright with roundish slightly spreading heads. Fruit nearly round; stem 
about three-fourths of an inch long, slender, set in a narrow rather deep cavity; suture 
broad, shallow: color very dark purple with numerous light specks; bloom blue, plen- 
tiful; pit nearly round, cling; flesh very firm, juicy, tender, pale amber; quality good. 
A poor bearer and seems to be of little value here. 

White Queen.—Received through the Division of Pomology in 1890, and fruited here 
this season for the first time. The trees are upright, slightly spreading, vigorous. Fruit 
roundish ovate, slightly flattened at the base; stem about one inch long, curved, set in 
a slight, regular cavity; suture, a line half around; apex, a dot in a slight depression; 
color yellowish white, mottled and overlaid with light purple, becoming dark in 
exposed specimens; bloom heavy, whitish; flesh yellow, juicy, tender; pit small, plump, 
oval, cling; quality best. Ripe September 9. 


JAPANESE PLUMS. 


Burbank was uninjured in wood, but about twenty-five per cent of the fruit buds 
were winter killed. However, this variety set so many buds that in spite of the large 
number destroyed, the trees set too much fruit and required thinning. 

Berckmans bore some fruit on grafts set in 1897. The fruit is roundish to roundish 
oblong; stalk three-fourths of an inch long, very stout, set in a broad shallow cavity; 
suture well marked, half around; color very dark red with many golden yellow dots; 
bloom slight, pinkish; flesh tender, juicy, yellowish; pit quite small, oval, cling; 
quality rather low. The shoots are olive green with many gray dots. Requires further 
testing. 

Hale was badly frozen back and all of the fruit buds were killed. The trees were 
well cut back in pruning and made a strong growth this season. Kelsey was killed 
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to the ground. This variety is not hardy enough to carry its buds safely through 
even our ordinary winters, and consequently never matured any fruit here. Normand 
grafts two years old were killed. 

Satsuma, which has heretofore been very productive, and apparently quite hardy 
here, was badly discolored in wood and all except a very few of the fruit buds were 
killed. Wickson was not injured in wood, but nearly all of the fruit buds were killed 
and no fruit was borne. 

Willard is an upright, spreading, very vigorous grower. Fruit oblong with a stout 
stalk about three-fourths of an inch long: cavity deep: suture rather obscure: color 
bright red with light bluish bloom; flesh rather firm, whitish; flavor mild: quality 
poor. 


TABULATION OF PLUMS, 1899. 


ABBREVIATIONS.—Form—l, long; 0, oval; ob, oblate; r, roundish. Color—b, black; g, greenish; p, 
purple; r, red; w, whitish; y, yellowish. Adhesion—c, cling; f, free; s, semi-cling. 
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GRAPES. 


Results witi grapes have been somewhat unsatisfactory this season. This was 
due to several causes, among which were injury by winter, several varieties being 
frozen to the ground and others more or less damaged; attack of both downy and 
powdery mildew, especially the latter, and a hard frost on the night of September 30, 
which caused the leaves to fall considerably and prevented some of the late ripening 
varieties from maturing properly. 

Before the buds opened, the vines were sprayed with copper sulphate, one pound to 
fifteen gallons of water. For the powdery mildew liver of sulphur was used at the 
rate of three ounces to ten gallons of water. This solution was applied on the first 
appearance of the disease in early August. Two weeks later, downy mildew appearing 
also, the plants were again sprayed, copper sulphate being used for this application 
at the Mite of one pound to two hundred and fifty gallons of water. These attacks 
of mildew were confined principally to hybrids with V. vinifera. The vines were 
quite free from the work of insects. 

Adirondack was killed nearly to the ground by the freeze. It has not proven of 
value here. Biack Eagle was also badly killed back, and bore only a few small clusters 
of fruit. It is a grape of good quality, but lacks vigor, productiveness and hardiness. 
Brighton set a fair crop of fruit, but most of it was badly coated with powdery mildew. 

Campbell Early is one of the most promising of the new varieties. The vines are 
vigorous, hardy and productive. Bunches long, shouldered, moderately comnact: 
berries large, firm, cling to stem well. Ripens with Moore Early, keeps well, and is of 
good quality. - 

Delaware and Diamond bore very full crops. Downing and Mills were frozen to 
the ground. Duchess was quite badly injured and bore but little fruit. Etta yielded 
a very large crop, but it is too acid und low in quality to be of much value. It is a 
white grape, borne in large, compact clusters. 

Goldstein is a new black variety set in 1897. It proves very vigorous, hardy, and 
productive, but is of poor quality and shells badly. Guinevra and Josselvn 9 v-ve 
among the more productive varieties. Guinevra is a large white grape of good quality, 
borne in medium to large compact clusters. Josselyn 9 is a dark purple grape of 
rather poor quality. The clusters are long, cylindrical, moderately compact. 

Niagara was quite unproductive. The vines were somewhat injured by the winter, 
but made.a strong growth of new wood this season. Pocklington came through the 
winter uninjured and bore a full crop. Rogers Nos. 24 and 30, and Secretary, were 
killed to the ground. Triumph, which is a southern grape requiring a long season, 
has usually failed to mature properly here, but this season ripened fairly well. How- 
ever, the quality of the grape as grown in this section is poor and the bunches, although 
very large and compact, were rather unattractive in appearance because of the attack 
of powdery mildew. 

Ulster and Woodruff set too much fruit, and this, together with the frost of Sep- 
tember 30, prevented the ripening of more than a small part of the crop. Ulster is a 
red grape of good quality, with its berries in cylindrical, compact clusters. Wood- 
ruff is also a red grape. The bunches which are sometimes inclined to be small and 
imperfect were large and compact this season, but the quality was very poor. 
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APPLES. 


Nearly all varieties of apples of bearing age yielded well this season. Even some 
of the newer sorts which had not borne before produced full crops. Early in April, 
the trees, with the exception of a few rows, were sprayed with copper sulphate, one 
pound to fifteen gallons of water. The rows left untreated when this first spraying was 
done were given an application of Bordeaux mixture just before the buds opened. 
This latter treatment where tried has usually given good results by way of prevent- 
ing the attack of apple scab fungus on the fruit stalks at the time of blossoming, 
and it was the purpose to further test the effectiveness of this practice. But con- 
ditions were not very favorable for the disease at blossoming time last spring and 
there appeared to be no difference in favor of this treatment as compared with the 
earlier use of the copper sulphate solution. However, in ordinary seasons there is 
little doubt but that it pays to spray just before the flower buds open and in some 
instances it may even be the means of saving the crop. After the blossoms had fallen 
and again about two weeks later, the trees were sprayed with Bordeaux mixture 
and Paris green. These several sprayings served to hold fungous diseases well in 
check, but did not prove so effectual! against the work of the codling moth. <A few of 
the late ripening varieties were quite wormy. Doubtless one or two later sprayings 
would have considerably lessened the damage done by the insect. 

Below are given descriptions of varieties not heretofore described in the sub-station 
reports. They are mostly new sorts which this season proved sufficiently productive 
to give some ‘indication of their probable werth. 

Arnold.—Tree vigorous, upright, rather spreading. The fruit is oblate, ribbed; 
cavity broad, deep, usually russeted; basin deep, slightly corrugated; stalk one and 
one-fourth inches long, slender: color yellow, sometimes with a brownish red cheek, 
and usually with patches and network of russet; calyx small, closed; calyx tube 
cup-shaped; flesh yellowish, firm, mild, sub-acid, rich, pleasant; quality very good. 
Season November to March. 

August (crab).—Tree vigorous, with roundish head. Fruit roundish conical, 
with a deep, abrupt cavity, and a narrow, deep basin; stem one and one-fourth inches 
Jeng, slender: calyx closed, segments long, tips reflexed; calyx tube conical: entor 
yellow; washed with light red, profusely covered with broken stripes of dark dull 
red, and dotted with many light dots; flesh yellow, jwicy, crisp, acid. Season August 
and September. 

Buckingham.—Tree upright, slightly spreading, vigorous. Fruit oblate, conical; 
cavity broad, deep, slightly russeted; basin deep, corrugated, somewhat irregular; stalk 
medium, one-half inch long: calyx ‘closed ; calyx tube conical; color greenish yellow, 
shaded and splashed with two shades of red; flesh yellowish white; tender, breaking, 
juicy; flavor sprightly sub-acid. Season November to February. 

Carlough.—Tree vigorous with a roundish, spreading head, and reddish brown shoots. 
Fruit roundish conical ; cavity medium, slightly russeted; basin small, shallow; stalk 
three-fourths of an inch long, slender; calyx small, closed; calyx tube short, conical; 
color greenish vellow with a faint brownish red cheek; flesh white, tender, juicy, 
with a mild, sub-acid, pleasant flavor. Ripe in November and apparently a long 
keeper. 

Colton.—Tree vigorous, upright, spreading. Fruit ovate, inclined to conical, slightly 
ribbed; cavity narrow, regular; basin shallow, ribbed; stalk stout, three-fourths of an 
inch long; ealyx closed : calyx tube funnel shaped; color greenish yellow, often with a 
brownish red cheek, and sprinkled with many greenish dots; flesh white, fine-grained, 
rather tender, with a sprightly, sub-acid, very pleasant flavor. Season August. 
Promising as an early dessert apple. 

Cullin.—Tree upright, spreading, slightly lacking in vigor. Fruit roundish, oblong, 
narrowing toward eye; cavity broad, deep, russeted; basin medium, abrupt, corru- 
gated, somewhat irregular: stem slender, one inch long; calyx closed, usually to a 
point: calyx tube long, funnel shaped; color vellowish green, rather faintly shaded 
with brownish red at the base and sprinkled with many light dots toward the crown; 
flesh firm, crisp, juicy; flavor sprightly, sub-acid. Ripe in January. 

Dickinson.—The tree is an upright, slightly spreading, fairly vigorous grower, with 
rather slender, yellowish brown, slightly downy shoots. Fruit roundish, oblong, in- 
clining to conical; cavity narrow, rather shallow, basin shallow, corrugated; stalk 
stout, three-fourths of an inch long; calyx short, closed; calyx tube conical; color light 
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yellow, shaded, splashed and mottled with bright red and sprinkled with light dots; 
flesh whitish, tinged with red next to the skin, crisp, tender; flavor brisk, sub-acid. 
Ripe in November. 

Early Ripe.—Tree vigorous, with an upright, slightly spreading, compact head. 
Fruit oblate, somewhat ribbed, with a broad, deep, russeted, plaited cavity, and a 
shallow, plaited basin; stalk stout, one inch long; calyx small, closed; calyx tube 
funnel-shaped, short; color greenish yellow with russet dots and patches; flesh white, 
tender, quite juicy, mild, sub-acid, pleasant. Season August. 

Excelsior (crab).—Tree upright, vigorous, with stout, dark brown shoots. Fruit 
roundish, slightly oblate; cavity broad, regular; basin shallow, plaited; stalk stout, 
one ineh long; calyx irregular, closed; calyx tube conical; color pale yellow, well 
overlaid with bright red; flesh whitish, juicy, very tender; flavor sub-acid. Season 
August and September. <A very handsome fruit of quite good quality. 

Family.—A vigorous, upright, spreading grower. Fruit oblate; cavity, broad, deep. 

slightly russeted; basin broad, rather deep, plaited; stalk rather slender, three-fourths 
of-an inch long: calyx small, closed; calyx tube broadly conical; color greenish yel- 
low, shaded, striped, and splashed with dull red and sprinkled with many large. light 
dots; flesh white, tender, juicy, sub-acid, mild, aromatic. Season November to Febru- 
ary. 
’ -Fink.—Tree an upright, vigorous grower. Fruit small, oblate; cavity medium, 
very regular, russeted; basin shallow, broad, corrugated; stalk moderately stout, one 
inch long; calyx medium, open; calyx tube long, funnel shaped: color yellow with a 
brownish red cheek, sprinkled with a few light dots; flesh whitish, fine-grained, com- 
pact, aromatic, sprightly. sub-acid. Season December to May. 

Florence (crab).—Tree uvright, spreading, vigorous. Fruit small, oblate; cavity 
regular, broad, deep; basin broad, ribbed, shallow; stalk slender, one inch long; calyx 
large, nearly closed, segments long, reflexed; calyx tube conical; color clear yellow 
more or less strined with red and dotted with a few gravish dots: flesh yellowish 
white, tender, juicy, crisp, acid. Season September. Inclined to overbear and the 
fruit is apt to be small and not well colored because of this tendency. 

Gavet Pippin.—From Nova Scotia. Scions received from the Division of Pomology, 
Washington, D. C., in 1895. Fruit oblate with a broad, deep cavity, lined with 
greenish russct: basin proad, deep, ribbed: stalk medium, one-half inch long; calyx 
partly open; calyx tube large, conical; color greenish yellow, sometimes with a faint 
red blush: flesh white, tender, fine grained, mild, pleasant. Shoots reddish brown, 
downy. Season September and October. 

Gibb (crab).—Tree vigorous, with a roundish, upright head. Fruit oblate, inclin- 
ing to conical with a shallow corrugated cavity; basin broad, very shallow, corru- 
gated; stalk stout, three-fourths of an inch long; calyx large, nearly closed; calyx 
tube long, cytindrical; color clear pale yellow, sometimes with a faint blush; flesh 
yellowish, firm, crisp, juicy, sprightly. Season August. Poor in quality and too light 
colored for a crab.” 

Hargrove.—Tree vigorous, upright, slightly spreading. Fruit roundish conical; 
cavity rather narrow: medium depth; basin shallow, plaited; stalk rather slender, 
three-fourths of an inch long; calyx small, open: calyx tube funnel shaped; color green- 
ish yellow sometimes with a faint brownish red blush; flesh white, firm, mild, sub-acid. 
Ripe in November. 

Hawley.—Tree vigorous, with a round head. Fruit large, roundish, slightly oblate 
with deep cavity and a medium somewhat plaited basin; stalk medium, three-fourths 
of an inch long: calyx closed or party open: calyx tube long, conical: color yellow 
with many grayish specks; flesh white, tender, juicy, mild, sub-acid, very pleasant. Sea- 
son early September. 

Indiana.—Tree vigorous, upright, spreading. Fruit roundish, flattened at ends; 
cavity narrow, russeted; basin broad, shallow, slightly corrugated; stalk medium, 
three-fourths of an inch love: calyx rartty onen, segments short; calyx tube conical; 
color yellow, shaded and splashed with red, and sprinkled with russet dots; flesh white, 
tender. mild. sub-acid, pleasant. Season December to April. 

Jacob.—Tree fairly vigorous, upright, slightly spreading. Fruit large, oblate, coni- 
eal: cavity broad, deen: basin deep, abrupt: stalk medium, three-fourths of an inch 
long: calyx onen; calyx tube conical: color vellow with a brownish red cheek, often 
considerably russeted; flesh white, firm, sweet, ripe in November. 

Jelly (crab).—Tree upright, spreading, vigorous. Fruit roundish with an abrupt’ 
narrow cavity and a broad, regular basin; stalk slender. one and one-fourth inches long; 
color pale yellow, well overlaid with brieht red. and snrinkled with crav dots; flesh 
white, crisp, juicy, sprightly, sub-acid. Season September and early October. 


EXPERIMENT STATION BULLETINS. 189 


Kinnard.—Tree vigorous, with a spreading, roundish head. Fruit large, roundish 
oblate, inclining to conical; cavity broad, deep, russeted: basin deep, furrowed; stalk 
short: calyx closed or slightly open; calyx tube obtusely conical; color yellow, well 
overlaid with dark red; flesh yellowish white, tender, juicy, mild, rich, aromatic. 
lf this variety proves productive it should be of value for market because of large size 
and attractive appearance. Ripe in December. 

Picket.—Tree vigorous, upright. Fruit of medium size, roundish oblate, inclining 
to conical; cavity broad, shallow, russeted; basin narrow, abrupt, slightly p aited; 
stalk very short; calyx closed or slightly open; calyx tube funnel shaped; color yel- 
low, blushed and obscurely striped with dark red and sprinkled with fight dots; fiesh 
whitish, juicy. mild, sub-acid, almost sweet. Season December to February. An apple 
of good quality and good appearance. * 

Prolific Sweet.—Tree upright, slightly spreading, somewhat lacking in vigor. Fruit 
large, roundish conical, with a very broad, deep, russeted cavity; basin rather deep, 
abrupt, corrugated; stalk stout, one and one-fourth inches long: calyx closed, lohes 
long, reflexed at tips; calyx tube long, conical; color yellow, flesh white, a little 
coarse, sweet. Season late August and early September. 

Pryor Red.—Tree upright, very vigorous. Fruit medium, roundish oblate; eavity 
small, abrupt, irregular; basin small, shallow, plaited; stalk stout, one-half inch long: 
calyx small, closed or partly open; calyx tube funnel-shaped; color greenish yellow, 
shaded with red and striped with dark crimson; flesh yellowish, juicy, fine grained, 
mild, sub-acid. Season January to March. ; 

Red Russet.—-Tree moderately vigorous, upright, spreading. Fruit small, roundish 
with a medium round cavity; basin round, regular; stalk rather stout, three-fourths of 
an inch long; calyx partly open, tips of segments reflexed; calyx tube short, conical; 
color red, well overlaid with cinnamon russet, flesh white, firm, juicy, sprightly, sub- 
acid. Season November to March. Fair for dessert purposes, but does not appear 
promising for market, because of small size, and rather unattractive appearance. 

Summer Lievland.—Tree an upright, vigorous grower. Fruit roundish oblate; cavity 
narrow, regular; basin broad, plaited; stalk one inch long, medium: calyx closed, tips 
of segments reflexed; calyx tubes funnel-shaped: color greenish yellow with a few 
splashes of light red on exposed side; flesh white, tender, fine-grained, sub-acid, pleasant. 
Season August. 

Thompson 29.—Tree vigorous, upright, slightly spreading. Fruit roundish, inclining 
to conical; cavity medium, regular, russeted; basin narrow, abrupt, corrugated; stalk 
moderately stout, three-fourths of an inch long; calyx open, segments reflexed; calyx 
tube conical; color greenish yellow sprinkled with white dots; flesh white, tender, fine 
grained, mild, sub-acid. Season October. 

Townsend.—Tree vigorous, with an upright, compact head. Form roundish oblate, 
slightly conical; cavity broad, deep, basin rather shallow, corrugated; stalk medium, 
one and one-fourth inches long; calyx small, closed: calyx tube short, conical; color 
light vellow, splashed and striped with red; flesh white, tender, mild, sub-acid, pleas- 
ant. Season September. ; 

Whinnery.—Tree vigorous with a roundish, upright, compact head. Fruit roundish, 
conical, frequently oblique; cavity regular, rather deep, russeted; basin shallow; cor- 
rugated: stalk medium, one inch long; calyx small, closed; calyx tube funnel-shaped ; 
color light vellow, shaded with bright red and sprinkled with russet dots and natches; 
flesh white, tender, fine grained, sub-acid, pleasant. Season December to February. 
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NUTS. 


There are now thirty-seven varieties of nuts in the sub-station collection, including 
almonds, chestnuts, filberts, hazelnuts, pecans, and walnuts. A number of new varieties 
were put out last spring. 


ALMONDS. 


Snelling was badly injured by the winter. It is a hard-shelled variety planted in 
1892. Previous to last winter it seemed vigorous and hardy and bore some fruit. 
Two new trees of a hard-shelled kind were set last spring. 


CHESTNUTS. 


Comfort.—Tree upright, spreading, moderately vigorous. Nuts large, of good qual- 
ity. Only a few specimens borne. Resembles Paragon somewhat. 

Japan Giant.—Tree a slow, spreading grower, somewhat lacking in vigor. The 
nuts are very large, but lack quality. 

Numbo.—Nuts large, smooth, attractive. Not equal to Paragon in quality. The 
trees were set in 1892 and have grown very slowly. 

Paragon.—This seems to be the most valuable variety which has thus far fruited. 
Trees upright, spreading, quite vigorous. Nuts large, of good quality. A good crop 
was borne this season. 

Spanish.—Trees winter-killed badly. An upright, spreading, moderately vigorous 
grower. Nuts of large size, with heavy shuck. Quality very good. 


FILBERTS. 


Cosford matured some fine specimens this season. The nuts are long, thin-shelled, 
of fine quality. Bush vigorous and hardy. 

Kentish Cob, planted in 1892, has as yet borne no fruit. Last winter the catkins 
were all frozen. The bush itself seems quite hardy. 


WALNUTS. 


Japan Walnuts.—Juglans Sieboldii again bore a full crop of nuts. The trees are 
rapid, strong growers and may have value for ornamental purposes rather than for the 
fruit, which does not equal our native butternut or walnut in flavor and quality. 

Persian or English walnuts have grown very slowly here and as yet have borne no 
fruit. A number of new varieties were put out last spring, but judging from the 
behavior of those several years planted it is very doubtful whether they will prove 
of value here. . 

S. H. FULTON. 

South Haven, Mich., December 1, 1899. 
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REVIEW OF PROFESSOR BANG’S WORK WITH CONTAGIOUS 
ABORTION. 


BY CHARLES E. MARSHALL. 


Special Bulletin 13.—Department of Bacteriology and Farm Hygiene. 


There is evidence that cattle raisers who have been troubled with epizootic or con- 
tagious abortion will be interested in learning anything reliable which will throw light 
upon this dreaded disease. Our knowledge previous to two or three years ago, when 
Professor Bang’s work became known, was so limited that an intelligent and assuring 
answer could not be given to the oft-repeated question which came to the Experiment 
Station, “What shall we do to eradicate abortion from our herds?” 

Since Prof. Bang’s first work, other facts have accumulated to establish the validity 
of his position. Now we wish to place emphasis upon his recommendations and also 
to briefly review the various stages of his experiments. In justice to Professor Bang, 
it may be said that what lessons may be drawn from his experiments, nothing satis- 
factory can be accomplished unless the utmost care be observed in carrying out his 
suggestions. Accuracy and detail are the essential factors in fighting contagious abor- 
tion. Nothing can be gained by an indifferent effort in wiping out a disease of this 
nature. 

In this review I have drawn from Prof. Bang’s articles and also a review of some of 
Professor Bang’s works by C. W. Sorensen in the “North British Agriculturist.” 

It is allowed that sporadic cases of abortion may assume an enzootic form, but the 
most common form is that which compels us to conclude that it is of an infectious 
order. 

After giving a short history of epizootic abortion and a careful consideration of 
Nocard’s investigations, the author proceeds with his own experiments, which were car- 
ried out with the assistance of Mr. V. Stribolt. 

That the causal agent might be discovered, it was thought necessary to select a 
pregnant cow from an affected herd, in fact a cow showing signs of impending abortion. 
Such an animal was purchased on the 19th of December, 1895. She was five years 
old and had been served with the bull on the 21st of May. Since the 15th of December 
there had been premonitory symptoms of abortion. The cow was slaughtered and the 
genital organs removed with great care to the laboratory. 

“The external surface of the uterus was normal. The os uteri was firmly closed 
and the cervical canal was filled with the normal thick mucus. After disinfection of 
the serous covering of the uterus by burning, I made a section through the uterine wall; 
when the mucus membrane was divided, we saw between that and the foetal envelopes 
an abundant odorless exudate—a dirty yellow, somewhat thin, pultaceous material of a 
slimy, somewhat lumpy character. At some places where the fluid constituents had 
run out, the exudate was of a semi-solid nature; its reaction was alkaline. When it 
was allowed to stand in a glass it separated into two strata. namely: superiorly a 
reddish-yellow cloudy serum, and at bottom a thick greyish-yellow precipitate.” 

“On cutting through the chorion we saw under that a thin, clear, apparently 
gelatinous substance with very fine membranes running through it; closer examination 
showed that this was the fine connective tissue lying between the chorion and the 
allantois, saturated with an oedematous exudate. This was present over the entire 
extent of the foetal envelope and formed a layer one and one-half centimeters in 
thickness. The allantoic fluid was natural in appearance, thin, yellowish and con- 
taining only fine floceuli. Nothing abnormal was observed in connection with the 
amniotie fluid. The umbilical cord was oedematous. The size of the foetus and the 
degree of development of the hair on it indicated an age of seven months. It was 
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quite fresh, and on sections it showed no striking alteration. The pericardium con- 
tained a little reddish fluid; the intestinal mucous membrane was, perhaps, rather 
redder than ordinary; the spleen was in a very slight degree swollen, and the blood 
was fluid.” 

Upon examining a cover-glass preparation made from the yellowish exudate, there 
was revealed a small bacterium apparently in pure culture. The bacteria wert 
abundant, some free and most of them clustered in heaps within cells which were fre- 
quently distended. The appearance of the bacteria within cells resembled cocci closely, 
but single individuals conformed to the shape of a bacillus whose body contained one, 
two or three round or elongated granules. It was with difficulty that this micro- 
organism was cultivated, but it was eventually found to grow upon serum-gelatine- 
agar and it behaved very peculiarly to oxygen. 

Twenty-one cases of. epizoot'c abortion were examined and found to correspond very 
nearly to the case already described. The bacillus was found in nearly every examina- 
tion made: sometimes the bacilli were very abundant and at other times they were 
found with difficulty. Associated with the abortion bacillus were various other kinds 
of bacteria which had penetrated after opening the uterus, but the abortion bacillus was 
easily isolated by means of agar serum. In a foetus forwarded, the bacilli of abortion 
were found in pure culture, and in another ease the bacilli were found in the blood, 
medulla obloneata, fourth stomach and intestinal contents. In two cases of dead 
mummified foetus the bacilli were also recognized. 

“This would indicate that the abortion bacilli do not always entail the exnulsion 
of the foetus, but that the result is sometimes merely the death of the foetus.” 

From the above cases of mummified foetus, the marked vitality of the abortion 
bacillus was illvstrated. “The first cow had probably been bulled in December, 1894, 
or in January, 1895, and the death of the foetus had probably taken place five months 
later, that is to say, in May or June, 1895. The bacilli had therefore remained for at 
least nine months longer in the uterus, and. nevertheless. they were alive.” This 
cow was slaughtered on the 16th of March, 1896, when the germs were still found 
and capable of cultivation; the foetus was about five or six months along. In the 
second case the cow was bulled on the 19th of March, 1896. and was slaughtered on 
the 15th of February, 1897. The foetus had died in September, 1896, and the bacilli 
were alive five months later. Again, the vitality of the bacillus was proven by col- 
lecting some of the uterine exudate in sterile test-tubes on the nost mortem of the 
first case. Four, six and seven months later the bacillus was found to be alive in 
the exudate. The vitality of this bacillus explains why a cow which has once aborted 
has a tendency to abort again, unless a careful disinfection is made of the uterine 
cavity, and also the persistency of the d'sease when once established. 

Having found a bacillus which in all of its habits indicated its causal action in 
abortion, and having found it generally present in all the cases examined, the crucial 
test of reproducing the disease was then attempted. It was known that several 
veterinary surgeons had already reported that they had succeeded in doing this by 
introducing vaginal secretion or part of the afterbirth of aborted cows into the vagina of 
pregnant cows. “It is also extremely likely that the agent of infection is, as a rule, 
taken in a similar way, the external parts of the genital organs of the cow being 
brought in contact with infected objects during her sojourn in the byre. When the 
bull conveys the disease, one must assume that infection takes place durine copulation.” 

Experiments I and II.—Two cows were purchased from a stock in which abortion 
was unknown, one cow was four years old and the other seven. They were bulled on 
the 14th and 16th of January, 1896, respectively. On the 14th of April, 1896, was 
injected into the vagina of each a rather large quantity of pure culture of the abortion 
bacillus. Injections were repeated on the 2°d of May and the 4th of June, lest the 
first injection should miscarry. On the 24th of June one of the cows aborted. The 
foetus was five months old and had been dead for some days. The bacilli of abortion 
were found. 

The seven-year-old cow was slaughtered on the same day, that there might be an 
opportun'ty to examine the still unopened uterus. An edema was present and more 
striking than in the four-year-old. The foetus was fresh and evidently alive when the 
cow was slaughtered. The bacilli of abortion were found as+in the first instance. 

“By both these experiments we have furnished the complete proof that the bacillus 
discovered by us is the cause of epizootic abortion.” 

These experiments did not establish the period of incubation, but it was the opinion 
Ee the ioe that it was dated from the first injection and that it was about 

n weeks. 
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Experiment IJI.—This animal was six years old and was affected with chronic 
pyelo-nephritis. She was purchased in October, 1896, and was not known to be preg- 
nant till several months later. On the 19th of January a pure culture was introduced 
into the vagina as in the above Experiments I and II. On the 9th of April the cow 
gave birth to a small but apparently full time calf. However, there were present in 
the cow’s uterine cavity the same catarrhal conditions which were present in the 
aborting cows. 

Experiments IV and V.—Two sheep were inoculated in the same manner as the 
above cows, the 29th of January, 1897; one was a three-year-old white ewe tupped 
on the 7th of November and the other a two-year-old black ewe tupped on the eleventh 
of November. The white ewe gave birth to two living lambs on the third of April. 
147 days after copulation. The lambs thrived quite well, but were probably born too soon. 
The catarrh of abortion was present in the uterine cavity and the bacilli were 
abundant. The black ewe was killed on the same date, but the result was negative. 

Experiment VI.—*‘It now appeared to us to be of interest to determine experimentally 
whether it was possible to introduce abortion bacilli into the uterus by way of the 
blood stream. On the 6th of March, 1897, we therefore injected into the jugular vein 
of a pregnant ewe eighteen c.c. of a bouillon serum culture. (In the opinion of the 
seller. the ewe was due to lamb at the beginning of April.) On the following day 
the sheep would not feed, respiration was very hurried, and it had a temperature of 
40.9 C. On the 18th of March the ewe gave birth to two lambs, which were small 
but healthy and developed quite well. The afterbirth came away after an hour; the 
entire chorion and also the cotyledons were deep red and covered with a rich red 
flaky exudate. The membranes were a little edematous. The exudate contained very 
large numbers of abortion bacilli, of which we obtained beautiful cultures.” 

Exneriment VIT.—A small ewe received eight ¢.c. of a bouillon serum culture, April 
1, 1897, into the jugular vein. Time of lambing was unknown. Fever on second day 
was slight. but temperature was 41 C. on third dav. On the 8th of April she gave birth 
to a small living lamb. Abortion bacilli were found in discharge. 

Experiment VIII—A pregnant mare, eight years old, received 25 c.c. of a pure 
eulture in the jugular vein on April 1, 1897. There was a slight fever after injec- 
tion. On the 29th of April she gave birth to a small living foal, which died May 
Ist. Abortion bacilli were present in the after discharge. Im this case there is no 
doubt that the birth was premature, and it also agrees very closely with the two 
previous experiments and goes to show that the bacillus of abortion may be conveyed 
through the blood. 

How the bacilli of abortion has been disseminated is now a very interesting ques- 
tion to solve, inasmuch as the mode of infection has been attributed to several sources 
and the true micro-organism of the disease is known. Owing to the long period of 
incubation, the theory that the bull has been the agent in disseminating the bacilli, 
and “ge he assumes the most important role in keeping the disease alive, has more 
weight. 

In February, 1897, a Swedish estate owner applied to Professor Bang for advice 
in the management of the dreaded disease, which had broken out in his recently im- 
ported herd of Jerseys. Professor Bane recommended that the generative organ of the 
bull be disinfected with a one and a half per cent solution of lvsol, by injecting about 
one quart of it, with a rubber syringe, under the prepuce before and after service. 
A year later the Swedish gentleman reported that the trouble had disappeared entirely. 
The number of cases reported on the Swedish estate may be tabulated according to 
Mr. Sorensen’s review as follows: 


Imported. Home bred. Total. 
JANOS igiaere 208 J Cec ERIE open Ce etre cMe ier Pewee Osis ah we pete oats a 
BOE tastes oe stay cio 1 PRP Hips Taner ee EPONA ri: 15 
Si a cae dial oho tah ached ave 2 1G Arm cree state malt, ee eee eee ye 80 
1 RS AEP Sera ie RPC ET are 1 I star yer 51 
BP CMS amo 2564 Sian 3s a here eee re Pere 29 
BOO eats Ot therein #5 ary Xs Goce Arts ees Bre red tn ein aD Nas 


Only one cow aborted which had not been exposed before the adoption of Professor 
Bang’s method of treatment, and this the owner claims was clearly a case of non- 
contagious abortion. 

Previous to 1897, on this Swedish estate, every means was exerted to prevent the 
spread of the disease. The aborting cows were removed from the stalls and the stalls 
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were thoroughly disinfected. The hind quarters of the affected cows were thoroughly 
disinfected. Every summer the entire stable was disinfected. Special cattlemen and 
special milkers were appointed for the aborting cows. Much time intervened before 
the aborting cows were put to the bull. Although the disease was partially allayed, 
it was quite evident that it was by no means eradicated. 

Considerable more evidence: was collected by Professor Bang from his colleagues in 
Denmark. All of which points to the important part the bull plays in spreading the 
germs of abortion. 

In one case a farmer let his bull to a neighbor who had contagious abortion in his 
herd. Although this farmer had had no abortion for eleven years, every cow that was 
served by that bull thereafter aborted. The bull was sold, cows disinfected with 
lysol, and for two years there have been no cases of abortion. 

In another case, the farmers are designated as A, B, C. In the spring of 1897, A, 
who had sold his own bull, obtained a service of B’s bull for his fifteen cows, which 
had aborted during the year past. B also gave the-services of his bull to C. “Neither 
B nor C had ever had a ease of abortion hitherto, but in 1898 their cows began to 
calve prematurely.” Nine of B’s and twelve of C’s cows had aborted previous to July, 
1898. 

Still another case, two farmers having about twenty-five cows each, although they 
were in the habit of keeping a bull for each herd, had reached the point where one 
had become dependent on the other for the services of his bull. One of them had 
been troubled with abortion, while the other who let his bull had been free. How- 
ever, the following year, after lending his bull to his neighbor, the farmer who had 
experienced no cases of contagious abortion, had fifteen cows abort. 

Such evidence as this indicates very plainly the relation of the bull to the spread 
of the disease. No trouble is experienced in disinfecting the bull, especially if the 
solution of lysol is first warmed. Besides disinfecting the bull, it is necessary to 
disinfect the uterus of the cows. The cows should first be isolated, the placenta 
should be removed and destroyed not later than the day after calving. The uterus 
should be repeatedly disinfected with a one-half per cent solution of lysol. It is also 
necessary, inasmuch as the germs are scattered about the barn and on the fodder, 
that the barn and all of its contents be disinfected. It will be remembered that Prof. 
Bang has practically demonstrated that the germs of this disease may find entrance to 
the body through various avenues. If this is so, stringent care and acute watchful- 
ness, with a proper knowledge of disinfection, will be the best remedies in wiping out 
contagious abortion when once established. 

To fight contagious abortion, it becomes necessary, therefore, to disinfect the bull 
before and after service, to disinfect the uterus and vagina of the cow, as well as the 
cow herself, to isolate the cow, to disinfect the stable with its utensils. For methods 
and disinfectants which may be used for carrying out the fight, I refer the reader to 
bulletin No. 172 of this station. In disinfecting the uterus of the cow, it would be 
well for the stock-man to secure a competent veterinarian to instruct him, inasmuch 
as the process will have to be repeated frequently. The stock-man will be able to do the 
work himself if once shown how. 

CHARLES E. MARSHALL. 

September 10, 1899. 


As this goes to press, more recent work by Professor Bang confirms the foregoing. 


December 22, 1899. C. E. M. 
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THE PRODUCTION AND MARKETING OF WOOL. 


BY HERBERT W. MUMFORD. 


Bulletin 178.—Farm Department. 


January, 1900. 


SUMMARY. 


-1. The outlook for fine wools is bright, due to the almost universal falling off 
in numbers of Merinos kept not only in Michigan and the United States, but in nearly 
every wool growing country. 

2. It is very doubtful indeed if the American wool grower can ever afford to ignore 
the ultimate value of the carcass producing the fleece. 

3. Mutton growing, with wool as an incidental product, will continue to be a profit- 
able industry. 

4. Every pound of wool consumed in the United States can be profitably grown here. 

5. Breed and feed affect the value of wool from the manufacturer’s standpoint. 
indiscriminate crossing is unprofitable. A sheep poorly nourished cannot produce a 
healthy fleece. 

6. The manufacturer buys wool on the basis of its true value for manufacturing 
purposes. The grower, the local dealer, the commission man and the scourer should 
each make an honest effort to satisfy his reasonable demands. q 

7. Through established market prejudice against Michigan wools, for which preju- 
dice the wool growers of Michigan in former years are largely responsible, and through 
the lack of care in preparing Michigan wools for the market, the wool growers of 
Michigan are losing $200,000.00 annually.* 

8. A small linen, or flax or hemp twine, is best for tying wool. 

(The sample of twine accompanying this bulletin is linen and can be recommended for 
tying wool.) 

9%. Coarse, heavy paint marks should be avoided in marking sheep. 

10. More and better wool can be secured by early shearing. 

11. Loose, bulky fleeces sell best in the market. 

12. Country wool buyers can greatly aid in an effort to bring Michigan wools up to 
the standard, by buying wool on its merits. By offering an advance in prices for wools 
properly grown and prepared for the market, and by discriminating against poorly 
grown, dirty or poorly tied fleeces. 

13. Commission men and wool manufacturers must buy Michigan wool on its merits. 
They must pay as much for wools grown in Michigan as those grown elsewhere, pro- 
vided, of course, they are equal in condition and quality. 

14. The first thing necessary is for growers to remove objectionable features of 
Michigan wool; the next to insist that dealers and manufacturers buy weol on its 
merits. 

15. Avoid lime and sulphur as a sheep dip. 


* This is a low figure. Estimating the annual wool product of Michigan at 10,000,000 pounds, a con- 
servative estimate, and the reduction of price 2 cents per pound, much less than the actual reduction, 
we get the $200,000.00 loss. . 
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THE PRODUCTION AND MARKETING OF WOOL. 


During the past six or eight years we have been impressed with the fact that but 
very few farmers in Michigan, even among those who keep sheep, have been paying 
much attention to the wool product of their flocks. Flock owners have rightfully 
complained of the low prices for all grades of wool without having confidence enough 
in the future to apply their intelligence and energy toward the improvement of their 
flocks along wool-bearing lines. It is safe to say that very much the same condition 
exists throughout the United States. 

Present conditions point to a more satisfactory market, especially for some grades 
of wool. It seems, therefore, that this is an opportune time to place before our farming 
population a few investigations recently made by the writer concerning the wool 
industry, together with certain facts relating to the growth of wools. 


1 


CAN THE KEEPING OF SHEEP FOR THE PRODUCTION OF WOOL ALONE 
BE MADE PROFITABLE? 


It is very doubtful whether the time will ever come when the keeping of sheep 
for the production of wool alone can be made profitable in Michigan or in many 
localities in the United States. 

Wool growing’ upon such a basis must, in the future, be confined to localities 
remote from the great meat consuming centers, where farmers are unprovided with 
rapid transportation to these centers, or where the cost of transportation of mutton 
would be'so high as to render the carcass of little or no value. 

A moment’s consideration would suggest that wool growing under such conditions 
could only be made profitable upon cheap lands where the herding of large flocks 
would be possible and where the climate and other conditions would be favorable 
to the development of sheep and the healthy growth of the wool fiber. 

We can conceive how present conditions might be so changed as to render sheep 
husbandry profitable, if the wool product only were taken into account. It is not 
probable, however, that we shall ever see a repetition of conditions which existed earlier 
in this century. It is not probable that the price of the finer grades of wool will go 
so high that the breeder, even of that class of sheep, can afford to entirely overlook the 
ultimate value of the carcass for the block. 

We expect to see, in the future more than in the past, two classes of sheep raisers 
in Michigan and throughout the United States. One class will keep sheep for the 
primary object of producing mutton, with wool as a secondary or incidental product; 
the other will aim to produce wool first and the mutton second. Whether the produc- 
tion of wool or mutton should be the aim of the breeder will depend upon his personal 
preference and upon his capacity. Some sheep raisers will prefer the mutton breeds, 
others the Merino. 

The great mass of sheep owners will vacillate from breeding grades of the one to 
breeding grades of the other as conditions favorable to the production of wool or mutton 
at the time seem to render the one or the other more profitable. 

It is not hard to see that the ranchman who can run large flocks of sheep in bands, 
and who has at his command an almost unlimited grazing ground, can produce wool 
more economically that the general farmer who keeps a flock and looks upon it simply as 
an incidental contributor to his income. 

The owners of small flocks, then, soonest feel the effects of depression and are most 
apt to quickly dispose of their flocks after one or two unprofitable years. 

A careful study of the following pages of this Bulletin will, I trust, impress upon 
the minds of flock owners the desirability of choosing one or the other of these lines 
of sheep husbandry and adhering to it year after year. 

Not until the wool growers of this country are content to do this will the sheep 
industry, viewing it either from the purely wool producing or the mutton producing 
standpoint, ever take its place in the front rank of the great sheep growing countries 
of the world. 

We believe future conditions will bear us out in the statement that there will be very 
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few years when the man who has a flock of either mutton or wool sheep of good quality, 
who pursues careful and painstaking methods in handling them, will fail to secure a net 
rofit. 

There is a promising outlook for the American farmer who economically produces 
wool and mutton. I doubt if we shall again see the time when the flock master can 
secure a net profit from his flock unless he makes a thorough study of the industry, 
knows what he is trying to do, and how he is to accomplish his ends, and is willing 
to settle upon a policy of breeding and rigidly adhere to it. 

May I venture to suggest here that one of the greatest sources of loss to the American 
farmer has been his vacillating from one line of breeding to another, from one 
rotation of crops to another, and from one system of farming to another. 

Use all of the means at hand to decide the wisest line of sheep husbandry to pursue 
under your conditions, and then do not deviate from it without the best of reasons. 
Remember that a constant, persistent and settled policy is best. 

In connection with this subject the question naturally arises——Can sheep husbandry 
be made profitable by disregarding entirely the wool product? In some few favored 
localities such a course of sheep husbandry may be made profitable, but under ordi- 
nary conditions the wool product contributes materially to the net income from the 
flock. In some instances breeders of mutton sheep have realized as much for their 
wool as the men who have been keeping sheep primarily for the wool which they 
produce. In making such a claim it should not be forgotten that the American markets 
in the past have not been glutted with a large supply of the medium and coarse grades 
of wool, while the scarcity of fine wools, owing to the common stock of the country 
being largely Merino grades, has not been apparent until within the past few months. 
although a few of the breeders of Merino sheep have persistently prophesied that 
former conditions would return, and that the grading up of flocks for the production 
of the finer grades of wool would again profitably engage the attention of American 
sheep men. 

Fashion in the manufacture of woolen fabrics, which has always been a potent factor 
in the price of different grades of wool, has seemed to encourage the growth of medium 
and coarse wools. While the future of the wool industry will be settled by conditions 
almost entirely beyond the control of the growers of this country, still everything 
points to a brighter prospect for the wool grower than for several years past, and 
especially for the producer of Fine Delaine wools. 


WORLD’S WOOL PRODUCTION. 


The number of sheep in the world in 1894, according to S. N. D. North, was 571, 
_ 163,062, and the amount of wool produced from the above sheep was 2,692,986,773 
pounds, showing the average weight of fleece per head to be 4.7 pounds. 


WOOL PRODUCT OF THE UNITED STATES. 


From the same authority we learn that in the United States, during the same 
year, there were 45,084,017 sheep, producing 325,210,712 pounds of wool. By this we 
see the United States produces about one-eighth of the world’s supply of wool. The 
average weight of fleece in the United States is 7.21 pounds; over two pounds per 
head above the world’s average. 

For the last twenty years the number of sheep in the United States has varied from 
approximately 40,000,000 to 50,000,000; the latter figure was exceeded in 1884, while 
in 1894 the number was estimated at 45,048,017. 

Current prices for wool and mutton, combined with other conditions, which have 
made the production of one or the other of these products unprofitable, have caused 
this variation in the number of sheep kept and a similar variation in the amount of 
the mutton and wool produced. It has not been due to an over production of wool, for 
statistics show that never has home grown wool excelled or even equalled the con- 
sumption of wool in the United States. 

No one can consistently say that we ought not to produce at home every pound of 
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wool consumed within our borders. “The natural adaptability of many parts of the 
country for sheep raising suggests that we should, in every way possible, so adjust our 
farming operations, and our commercial and economic conditions, that the farms in 
the United States can produce at least all of the wool needed for home consumption, 
and that at a fair profit. From statistics furnished in the Wool Book for 1895, issued 
by the National Association of Wool Manufacturers, we learn that 453,048,456 pounds 
of woo. were consumed in the United States during the year 1894. The wool produced 
in the United States during the previous year, which would naturally contribute to 
such consumption, amounted to 348,538,138 pounds. This shows that we produce little 
more than three-fourths of the wool consumed. Since it is a well known fact that the 
per capita consumption of wool in the United States has steadily increased from 4.49 
pounds in 1840 to 9.07 pounds in 1890, it is clear that wool growers have a prosperous 
future before them, if only they will give more careful attention to growing, preparing 
for market, and to developing markets for their home grown products. 

An advance in prices of wools tends to stimulate the industry. More wool is grown, 
but the manufacturer is obliged to pay higher prices for the raw material. It is 
difficult for clothiers to get a corresponding high price for manufactured goods so 
that the usual result is that manufacturers substitute, where possible, part cotton. 
The consumer gets his clothing just as cheap, but does not get all-wool goods. We 
have urged sheep growers in the United States to grow all the wool consumed in the 
United States. We would go still farther and call attention to the vast undeveloped 
markets for manufactured products. When we remember that of the inhabitants of 
the world there are 250,000,000 who do not wear clothes, with 100,000,000 more 
who wear only about one-half as many as they should, we can see great opportunities 
ahead in the way of markets for manufactured goods. Perhaps woolen goods would 
not be suitable-—then let garments manufactured from cotton and other fibres be used, 
leaving a clearer field for the wool producer who must now compete in a measure 
with producers of vegetable fibres grown at a minimum of cost. E 

By referring to the table below it will be seen that the average weight of fleece 
for Michigan in 1894-1895 was 6.01 pounds, a trifle over a pound per head below the 
average for the United States. 

There is no good reason why the average weight of fleece for Michigan should not be 
as great as the average for the United States. If Michigan does not come up to the 
standard it is more the fault of the farmers and sheep breeders than of any lack of 
favorable conditions, either of climate or locality. 

The table below will be interesting to Michigan wool growers. . 

Table showing number of sheep, number of pounds of wool, and average wool per 
sheep in Michigan from 1878 to 1898: 


*Table compiled from Vols. i to 20, inclusive, of Farm Statistics of Michigan. 


No. of No. pounds | Average 
sheep. of wool. | Per head. 
| 
| 
TEESE eet ee a rae Soe a ae tae PT hei Set ws airs eed a | 1,670,790 8,666,467 5.19 
CR ESOT eae SLAP SRE RPL On tRES Retin etree NaI SSM En) fae | 1,828,580 9,582,034 | 5.23 
TES Ty EET ASR ee ROR eae meet near cae Ty ae RE ere Be Ome | 1,965,952 10,724,107 5.45 
TET AC EES ee Ree At Rn ie OE Bee SEA WS PRS ee UINN | 2,137,232 11,577,455 | 5.42 
TSG CG ee eaten Saini een Soa A eS Ro eA bes A Be Senn tat | 2,240,965 12,737,343 | 5.68 
AER ed can ey ates UREA Ta a ass See a ae eee cise PAR An aa Re ated ae te: | 2,374,555 13,375,803 5.63 
TECTIA R oeaagnet Gla RM Hi torre eon ee Sehr eee. AriClA SSeaG Ge 2,453,897 13,827,542 5.63 
12 os ae ieee Se ee Me tree ties a ee TR | 2,365,085 13,344,596 | 5.64 
TEE 2 a Re oe a A A Re RE ei Ar ar Un va A A | 2,128,049 12,362,799 | 5.81 
eyes Calg Ope ea een Men oct REM) Sao aay Pies OG abe eg Peay | 2,088,492 12,589,289 6.03 
ASRRE GON a Atay Seo Se ei c Sake Bite cao ee TE ted ho cee tee | 2,089,974 12,451,103 | 6.10 
TEGO SS, Sie gen ao a aR ee ie RON Dd bod Det 7 1,945,382 11,983,765 6.16 
TED USC ess Geer aie, Reet ie bole Begs Ee Oe a Bees ARNE Ng, tein Sere eS Soe 1,947,258 11*,732,395 6.20 
TE GEE rene aR eet ee Ae AEST RGR MRR SO at? Spree Sela edna | 1,987,849 12,234,435 6.31 
PEOPEOS Mig tar, fect oct ister a enacle ces an a Sa Se le ree | 2,014,630 12,641,745 6.2T 
AROS SR on Seen S < AWN RSs echt es cw pdt Eos sigh oe eaten ae ee | 2,068,063 12,692,920 | 6.14 
POOS ROH oes ate Ac a oaths ee eOhos Mikes bs ishe eaiie econ oes FERC aie OH oe O40 sboS 12,267,007 6.01 
TGS) Rate Pn RO CMD hen Mannan ht arriba tel SOR EPO tS Teen 5 | 1,752,414 10,814,366 6.17 
TC Sear cee Dh Nein A Oe Ren OF Ea et wee “11,383,127 8,392,742 | 6.30 
SIRO Acc towels eltee ae ma mee a ne ee eh ney eine EE eer 1,260,295 8,207 ,594 6.51 


i ee 


* From Farm Statistics 1898-99, just received, we learn that the number of sheep in the State is 
1,366,353, yielding a total of 9,053,918 pounds of wool or an average of 7 pounds per head. 
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This table exhibits two important facts: 

First, Taking the last twenty years into consideration we had the largest number 
of sheep in 1884, and the smallest number in 1898. There was not quite so much wool 
produced in 1898 as in 1878. ‘This leads us to the conclusion that Michigan farms are 
not overstocked with sheep. 

Second, There has been an almost unbroken improvement in the average amount 
of wool per head for the last twenty years. The causes for this improvement will be 
discussed in the subsequent pages of this Bulletin. 


. 


Table showing total Number of Sheep, total Number of Pounds Wool and Weight of 
Fleece per Head in Michigan by counties, compiled from Farm Statistics of Michigan, 
1897-98. 


: | 
dat No. of No. pounds | Average 
Counties: sheep. Cew cule per nee 

| 

| 
PANG ONE rare ta vie sc eiotetn S1etar aise torsfaves sities del Saw colette a'stabanrees divine ste clea Meesaiare 1,632 8,804 5.39 
JERE Gt GoD pag OR UDB OROSE GOES 5 Lee COOOL Con ODO EEC ENOCr POS DAE ROR ODE oe Hobos lentsl DOnOCene OnEHnd his soo Cocco. 
AS RENT Sone lage Inpoeoaspacsamcshe Soe pgeeCeaeoone-tpertonmekecerquacn 22,809 140,889 6.18 
LAT UCSTR ay 2 Het RRR ST 8 ND RE Tee ND NE Si oma gE 1,957 12,883 6.59 
WT LENS enecQauitgB COCR OBRUROL See Le? CODpOctee DEORE Coc Ca Seen eene oer 2,051 13,120 6.40 
PA ESTE Coe oe a cai Sse rks cteoheh een wage ai Sees oa Male Ta ee ale vig een Bre 937 6,197 6.61 
IEE See pdtio con apo ppoeetanoc omen bonccch ShentoceRibLConh CocreMbbone 12 35 2.92 
RRM «oie cc ys dicots cs -atsiatn ini Mie is sea etecai uses areiaaga aes Bieraie wi Figta eidiats 38,944 235 ,124 6.04 
REGIE rs oe ayo nsiat ete IN cogs TSS eo WAS ANCE ato Stas 1,817 11,885 6.54 
LEN hc arincoec orice. coor arcr vine G Peni pct aetiec Mar COCR eMCGrCemnees 392 2,862 7.30 
Bemgene.- 52-10: SiO SOgbOL So SUMO Set ES Ban Com ot Heine er ominiate ne se 15,514 100,150 6.46 
LUTTE Ves Ge oaet GS Raab cae Ae Boe. BE ROC HOD Et OnE ar Seer SRO ce Camm anre re 49,369 297 ,135 6.02 
COFCO TG ees Cc RGt Or Roane 47 COC CIC OCC CR ROCIOn EEOC cer neice © oclricrn pincer 52,037 325,581 6.26 
CODER ay snatae Soe Tate A Pare aie ovata nina tate ops “pr aa /Scak oie] een) UR aie estoy eae eave aero 28,244 184. 627 6.54 
NOD AR LOVIN cts terse hails iese, rataeycetet ae Age clot Riles ty, oealanaiile a ae hele 1860 11,317 6.08 
UREN O 7: BB oe sionneapoelacn de aoe ma eer qenneee CHnneRerersenaccopes 732 5,283 7.22 
COLEUS Ege tooeud a AA CAC neee Joa ACA DC aOe moe MERC ibe RHEE At ater 1,581 8,728 5.52 
(OTD cree as CE EN ony Shea dt Se le RR PD a ee eae 1,904 12,814 6.73 
MUITICOM Ee Seno ess eee che AS erase at ssce te Nae 46,322 282,037 6.09 
CEBGE OE o.oo eel escr chs alo loses ore ees sree ere aiden as ye Mi nciaia cc's tet eles ee boa stalalers 140 968 6.91 
MED CGAY watered tea or statare Srv cste, x ferdicka ci stg at Vetere reetstarciatemicter sian Me displ omteruie ys insieetal aie 567 3,106 5.40 
DIGRINNON cosas e shea + salsibole pee Hace deabrer ine soeuna muse wnt eee anal 171 1,069 6.25 
POAEURUIN Poet laser oe foto iain «ore cteteinlone) po eytgedacctalaisiondricra ate eceiale hui aiete clelwia: a iterate 54,759 342,079 6.25 
[TERT IR CORR GNC c ROAD CORE OC ne AR aO a CIE OM nGne a Oa a ener ye 969 5,724 5.91 
GET ES EGS yen cic chats assesses sean ciahe)ncacarels rote abel tafbeepeteiaya aya eieteue seats iidaat ate, 43,196 286,503 6.63 
MRUACINDUM Es dais ccpere arta tie estate wm la are sheye vlan Ape eae tae erate as este ena ee 760 5,049 6.64 
(GxCYE(| th CUM aa See aH ag SOE Ee Cane SOT Coe B Aa Une Oo nett ry cl soaae enc] aan Gem eter San BotanotcO Io eb o aaa. 
AAXAMOCTTAVOTBG ace os ore wees oe ae eee ak Oke heres Hite aials eRe 1,463 10,874 7.43 
CCU itor aren N eRe MAD aR ROR OR CAas, eee meetin finns ACIS Act 53,908 198 ,357 5.85 
RT SEE DUE eS rartca tar he SralcRt thes iar tele alta been Saas ies d De ae ae abies acehiete 46,519 282 ,343 6.07 
PORES LOM eevee at onsale receleatniatere sisters aids rar a asio cists ie crates Actaleta ar etere ss 21 124 5.90 
EP TRMIO TN hn oases salem vv ada tte s cast Bie al uinle elas Rise iete dota ieee Reais aes achale x 23,344 159,929 6.85 
LUN ATNN oer pene zt Cola tara eee TE ake Oe psfa la wieis Xe wists eo, Ae cists eis velelsie>ele fers 50,879 343,712 6.76 
ROUNAals 3.5% = Bc exc tle sini vlu yo ncaicheu are othr ai ascavare @ncaiate ajotae <Ueqalors Mig wateretersaess coms 42,466 274,815 6.47 
HED SUT LE gee RES Gee ge Mirae aes ay sn apt ieee GA nei cet mer a Be i 17,466 110,778 6.34 
ESLER VAN atc crate: Sint oe «sees meee ttt x ais ore arate ptt ala woes Aon aysa eras Hiese Sf Sitve wresakejdMieiave eral aymatte alb.6,¢ 5519 Fal] heh eee Ree 
CHROOT Sere ce ovine Se ee oie aan he vice iron Masinee Taek oe eceliaes 52,434 350,877 6.68 
Kalamazoo.) s; 5.3.04: eee MOL DRO SeaMy ara oetn Oe ere eettt te Palani A ginice Tas 31,896 ere 6.63 
ERR UIEILS threes det aol ets tiv toan ool Biota saree Tae ADS er aI GORE show shinee | 630 4,239 6.73 
ETRE Re cn mate ix shee o aieahiie Seles eine eN tase gain Sal naar ee eras har micas, satan a ate 24,484 157, "343 6.45 
PR CP ROHIA Wis 5 pri sais cae Poe ce Minn ss Uae Sem RM Re RL TE ama neta e |e Mavale sislealeee |e Sela vie ote ta | Perec, 
7a PE eee Ces oral eRe ee eh Sk git CCE Er A 1,502 11,813 7.86 
GOR sie drvait:« Ware stan eluiclOwiaiecccatstava's Wiel giving silos uitiateis omar soit keen > dix.4, e508 | 43755 311, B16 7.12 
GT ALIAIIL. dodcerck cee Late eons c SSeS oee ee eo Towne ee 866 6,072 7.01 
Lenawee NE Sa DENI CSO BC tS ba wD PR Crt 1 ote acer e oon Manica | 51,399 337,099 6.55 
Livingston 49, at 344,397 6.99 
DUG Ornate cba steel tarde site O8 na co a khiaie Manan Que Eee ice meats hack scten "490 5.33 
NTS RCER SR Crustal tertiogetn aa aa ccire wists ou, Gy Viviy, Sol Mamcbiyiedin abr ak we oie a 3 Co are 302 1,608 5.32 
Macomb.. 24,878 173,898 6.99 
AG THIMGC ate tc Pita uiity «cen ae Mieke een are eiren Lecet cain in oh aw vives 1/092 7,622 6.98 
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Table showing total number of Sheep, etc.—CONCLUDED. 


. “ No. of No. pounds | Average 

COUntien, sheep. of wool. | per head. 
MAB POIIGGLGs bos ows dain vw gente abi ds Haleen a eee pee tare bane nine Pelee aa 181 1,182 | 6.53 
Mason........ Rees Sane tas A cae CR a Banh ners: eotae on 1,620 10,414 6.43 
SUESE SEA EAN oo ce book chs aed o/ute eaie'ety CUS SIN c/a Faaeo ode pele eet eae e otres Gh ak 6,468 44,418 6.87 
MEDNOVOINGO)s <0 % ce oh Mand ond ce eee oea var ae yvewb ony ons toe tenets 640 4,291 6.70 
RUMI TIITE Oe oth cht reas ins ca tee an meen Me eRe eine tee 4,712 26,750 5.68 
ME MPIANT ECOG, 5 Sir9 ota aks ene PE aoe 5 SEE violins RI ee ice CANIS ee See 795 5,343 | 6.72 
BIRTPOO Es vs eee Trail oe EM ates Rice we Pa tetas ie ob SUR emt OSD. 13,348 75,423 | 5.65 
MES TVSRA A IND ho Persistent a a tele rssinateta sacs wise potate Sokainaetabns shies sei ia aici eek 13,264 83,588 | 6.30 
BRIAN CI CG xe hee <ia cc vo xe SCN ware 2 cig nial tin ouaiuia'e t)o pot eaitbeisia see eee 296 1,960 | 6.62 
RBG EOD oie peters a sitmaiae tang tole a omnes clei seis seiavatasa slesie fo mies eneieiate srs rata 3,404 22,506 6.6 

| 

UES BABE AG BO aris ond ic clin’ o indies Ce resy Piaisin oe n/a ue oie talete’ viele Sicha airid 2) oe nfaeTe TOR Als ae 8,645 54,147 6.26 
CRITE nO Shee SNS sa caon Match so behiyiswck aakbiare emia ig xees 48,668 335,673 | 6.90 
MOCSSANIEL oie cathe tale rieiga Merale xialtiniafow'e eieatnis eR GT ce ist ara’ ols ole ere tatinietens ate latale: ote 5,050 33,858 6.70. 
UPS ARGS teceipe 355 OGD TEC CIO SOS VD IR O Re TID Aan tas) oar 2,252 15,728 | 6.98 
REMIT IEE Calisto ia Sacer ot titan ineelel e ines ePiretsjes setae dmicins SU seiaiale ae 56 . 370 | 6.61 
CSREES pea Pace A RE Se Se et SEES el a OE AP ROSY 6,813 47,891 | 7.03 
“LEG Eg a ys SR Reco Job SOD OCD OS Or iat SOc DODD anne 691 5,608 | 8.12 
ORE T ga Sine acid ay SPR ae eno Beans Gog abe De Od adOM Tar eto as ge cda bese 44 248 5.64 
ae ok ee Sa FS Ge A RR ae a oO a 6,814 39,720 | 5.83 
Joe Pirin Gy CS tae SRO GAD ena na g0 CCUG eS OIC Oo Ta OA nara ba ooe 1,166 6,002 | 5.15 
BPC ONNIINGTI Steeler cron +s ee oa haehls Aa ass oeiss rookie sre Re cuit ace 98 510 | 5.20 
US ODS S56 Gone Bscisin® Che 2009 pune see DDeo GIRO to seo c cd Qeos 3975568 15,674 95,907 | 6.12 
MIA e Ot aseitins este ees eelns caisis ovals Smee ewe Soto ews eue osenes 20,748 121, 426 | 5.85 
SNM PRDEMONS I pstoterais ayers as ctont, ci ike. cYasginss bourne iin Doak ee ee em aie ele 24,305 150, 244 | 6.18 
SOTTO RA ee op Santi 4 Le A IE et AM AE et RR pe gn 27,483 181,967 6.62 
RRCRIEMOON COT AL hes arace, oecvatar Pe enals.cte Bi etsizesoMe (a oisieta seis letetaie je aboTare drove lever ave ale oielal eros 22 108 | 4.91 
SSPRRU ARS OE ceo cc eins nie cic a Siviaie aeiatnieln caps sidieewinie eis A ORNee ee Roe ems 42,894 280,099 | 6.53 
PSE Hs 5 he Se se te eee eet als clans Shales Eaetse ite eek eu see 27,989 190,891 | 6.82 
VENT) TELE, Ae eS Enh a er eA, TOO ihe Meneame tad Name See 20,461 133,355 | 6.52 
MPR TITUS oo a oat Os eect. cet cete Shs oe ier le ESS wie ees Acre eeniecinaeae 79,059 576,432 7.79 
ENNIS CO cSt Sa ee aaah colo. st tke deer tole Gord Oyen’ vale vosvio ose pete foie Ris eh owe METS 6,021 37,091 | 6.16 
ON Lat) dt Leg ae ee aero a ES A ot BAIN ete Ieee iO pn Oy 1,761 12,022 | 6.83 
Tig aR Oe eater ee oe Set gael ot AN Ie Saati eats 1,260,295 | 8,207,594 6.51 


By studying the above figures it will be seen that the ten counties producing the 
greatest amount of wool are Washtenaw, Eaton, Jackson, Calhoun, Lenawee, Ingham, 
Branch, Livingston, Oakland and Hillsdale, in the order named. These ten counties 
contain nearly one-half the sheep, and produce approximately one-half of the wool 
grown in Michigan. All the sheep raisers of Michigan know that the number of sheep 
in the above counties could be doubled without overstocking the farms of those 
counties. In other words, we believe it would be an advantage to the farms and a 
source of profit to the farmers were the present number of sheep in Michigan all grown 
in the ten leading sheep counties. We can easily see what a wide field there would be 
left in other sections of the State, equally adapted to sheep growing, for the develop: 
ment of the sheep and wool industry. 

While the number of sheep and the amount of wool produced has suffered a great 
depression there has been a greater proportional falling off in the production of the 
finer grades of wool. 

We are indebted to Michigan wool buyers for the following data concerning the 
present character and extent of the Michigan wool product: 
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Table showing amount and character of wool clipped from Michigan sheep during 1899. 
(The numbers over the columns refer to questions below the table.) 


| vie De a 4. few Say 
| 
: 
Allegan | 100,709 98,209 78,629 11,256 31,281 
25,000 25,000 rd eoeeoee Sater en adenmin. = 
1,700 1,700 | 1,430 | 50 35 
9,000 9,000 9,000). | 5.4./s Shae tees Ses see 
50,000 49,000 50,060 3,500 295200 
268,000 266,500 200, 626 74,393 66,033 
364,500 345,900 | 196, 939 | 73,458 152,625 
337,600 324,000 337,600 39,070 126,550 
818,000 754,250 600,420, 179,941 269,416 
938,151 858,290 686,571 | 213, 696 424 537 
1,000 1,000 950 50 750 
245 257 201,582 156,694 25,064 | 53,934 
UVES GY ct QB er Se HAE OD LC AACA CIA OD ciara 3,500 3,500 | 3,500 £750) la. ade arene 
GeraT Ol FETA OLN Siac ooreares otic.a vee re tretscin tore] 18,450 10,400 SABO! bis bea wiola tate | cickotvelaeeee ee 
Cian iilGeri tp sicee diaae Mee ree atm E Ee tre | 213,000 210,250 172,300 15,950 82,750 
PMCReD ee RA ec kee et a wicla ts 270,080 242 530 232,877 44,836 79,760 
TE LTWa] oon niet Se ee ae Se Oe Ree Pe ese 241 ,400 230.900 237,400 6,861 37,850 
TRULLI IS F112) tetera Aa 572, 742 523,792 865,608 320,801 227,130 
[ine litsi ik Sie cep oaiStion Reece oder een nobeee opie 306,500 291,500 | 244,700 | 127,940 | 146,582 
LL Be hoi oe Ree Sane Le pee ele Se ea 251,800 140,400: 231, 600 34,890 | 69,790 
ECHO 158,000 | 155,500 | «158,000 4,907 54,500 
na Sek PRE CREE CRIS ee ape ee Sir Pa ee 9,000 3,000 | 8,700 | 300 150 
Re ROUS sete see ko aia Se eat Sa sae ee | 343,000 297,020 | 247,300 | 131,967 119,767 
Wa eM eM heh fogs el coc wat Sin gs 5kk oa eine Fos 78,479 350,329 354,218 49,291 69,930 
FOIP TINY Ou dteiaaee de Sens nereee ae ae pa ae | 520,000 427 500 365,333 114,500 172,250 
“UE ee ee eer 536,079 429,079 | 399,249 | 93,520 44,650 
ILC G ol oe eine eG DECOR DCeT SEE ICR RCE OEE | 409,093 268,093 | 95,336 | 45,250 135,670 
Mm RGOM eet ie ae cence a castes hte ce vie: | 548,500 371,300 | 480,880 | 183,291 | 236,041 
OMAR ise BAM hick loan ck eu | 332,500 288,500 232,366 | ~ 137,333 86,250 
Or NS eg a Rr ane SA ae $2,146 82,146 | DiAABi | ecwec secs 7,621 
| 
BNC COR iektce tae oaiee na aoe erat ein aya oeicie | 28,000 28,000 | ZT ITO Ne le « daira ea 600 
CTE Th pees gues rei es on ie cin Ree ae 8,000 8,000 TsS40\ | Secs Seal et eee 
DAS TEPES 1S LG aa Dee eee See: Deere A ae oe | 275,500 264,100 | 260,140 | 73,925 105,025 
LWT CHT SMS baer REOGernOor entn acnser OTe Atgac } 150,000 100005) IDO; O00! IE... fe nsse ag aaen nce 
MGWAVED hen esas aac hess aaah eee ae 36,350 19,114 20,800 | 5,360 3,267 
| | | 
ONG ate PMS Sigs 988 ee sa soe ae | 40,800 40,800 29,040 | 4,000 | 7,160 
MOC OANAR Sh oe eer enon seis 52,000 50,700 52,000 | 1,250 | 900 
CERO oa. Sacco soe beh bees 69,341 64,950 64,841 | 2,250 | 5,900 
ROU Sass cM nie tas eee On ea ae eee aoa 12,000 11,000 12,000 | 2: A0OH ss keine wanes 
MER ie cs ho Rees eae Rare sate | 506,000 430,000 386,190 133,800 | 318,733 
RROMIB OR aE. Sivan Snir e iho. tak tees 5 | 210,712 150,162 | 180,310 | 7,796 | 47,350 
SSPE? EOS ee en ee ee 2 ae oe ae | 211,900 189,900 201,379 | 18,130 38,076 
SERN Rae cc suSt ke ayiiries kot Ie 1h)-2dunns | 158,500 140,300 150,595 6,855 | 44,708 
Stat) ORC PU aoe ee te, fae shade en see eae 206,000 201,940 201,730 23,333 | 127,300 
Shidwansces een come erase ae 277,000 262,250 199,250 | 73,916 115, 666 
WET? a) Ee ge oi ee oe Be ee og en Soe | 317,891 257,200 |. 264,353 | 22,849 | 79, 846 
Wan EMIPOUL hig. 324 Padi asl UNG Ie Sack 120,120 99,946 | 120,120 10,000 | 46,810 
Wayne....... AAR Rae te Banca cet en eee Pe | 30,000 30,000 | 28,650 3,100 | 13,875 
Washtenaw | 952,552 573,592 | 635,416 473,856 386,026 
ET or OES A IPSC A A 10,000 10,000 | 10,000 |............ | 37500 
CS CR One Brie Sy Bee’ Bec ae a) ee | 12,025,802 | 10,242,124 | 9,696,446 | 2,696,615 | 4,069,844 
QUESTIONS ASKED LOCAL WOOL DEALERS IN MICHIGAN. 
1. How many pounds of wool have you purchased during the season of 1899°%. 
2. How much of this do you think was produced in 1899? 
3. How much of the wool you purchased was unwashed wool? 
4. How many pounds of the wool you handle is nearly pure Merino? 
5. How many pounds of the wool you buy is clipped before May Ist? 
6. Is the percentage of the Merino wool you buy increasing or decreasing? 
7. What is the most common fault with the preparation of the wool for the market? 
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A few points of interest should be noted from the above table. 

First, That much more wool was purchased and reached the markets during the 
season of 1899 than was produced. 

Second, Only about one-fifth of the wool marketed in Michigan was washed wool. 

Third, Approximately one-fifth of the wool produced in Michigan is Merino or fine 
wool. 

fourth, Nearly one-fourth of the wool is clipped from Michigan+flocks before May 1, 
showing that the practice of early shearing is much more common than formerly. A 
favorable condition which we are pleased to note. 

It should be said, by way of explanation, that the totals opposite the different 
counties do not accurately represent the amount of wool produced in said counties. 
They mean that buyers in those counties purchased that amount of wool of the char- 
acter indicated. The totals for the State can be relied upon, as well as the statements 
in regard to the condition of the wool marketed. 

From reports sent in by local wool dealers it appears that only three counties in the 
State show an increase in the production of Merino wool, these counties being Emmet, 
Washtenaw and Eaton. ; 

Six others, Midland, Mecosta, Iosco, Alpena, Barry and Clinton show neither an 
increase nor a decrease. 

Thirty-three counties show a decided decrease in the amount of Merino wool pro- 
dueed. They are as follows: Arenac, Charlevoix, Grand Traverse, Osceola, Oscoda. 
Wexford, Allegan, Livingston, Macomb, Wayne, Gratiot, Huron, Isabella, Montcalm, 
Muskegon, Newaygo, Oceana, Monroe, Oakland, Ottawa, Shiawassee, St. Clair, St. 
Joseph, Van Buren, Saginaw, Sanilac, Tuscola, Berrien, Branch, Calhoun, Cass, Gene- 
see and Hillsdale. 

Three hundred and fifteen replies were received from local wool dealers. We made 
an effort to get answers to our inquiries from every wool buyer in Michigan. Only 
twelve out of the three hundred and fifteen were satisfied with the condition in which 
Michigan wool reaches the market. Eighteen made no criticisms. Fourteen com- 
plained that sheep were poorly cared for, hence wools were not of strong fibre. Fifty- 
six said wools reaching them were poorly tied, objecting to coarse, heavy wool twine, 
binder twine and sisal. A very large per cent found fault with the presence of tags, 
chaff, burrs, dirt and other litter in the fleeces. Tags and chaff were most often men- 
tioned. A total of two hundred forty-nine buyers complained of dirty fleeces, includ- 
ing. as already said, tags, chaff and burrs. 

With the vast amount of cheap unoccupied land in Michigan which is well adapted to 
sheep husbandry, combined with the present encouraging outlook for the wool and mut- 
ton industry, it is our opinion that farmers can well afford to double the number of 
sheep now kept in the State. Our climate and other conditions are favorable for the 
growth of wool and mutton, and our geographical position gives us many advantages 
both from a breeder’s and from a general farmer’s standpoint. 


BREEDING FOR WOOL. 


The present tendency of the wool market points to a continued active demand for fine 
grades of wool which the Merino alone produces. Michigan has long since proven her 
adaptability to the Merino. The Merino was brought to Michigan probably as early as 
1828, and from that time until the beginning of the depression in the wool industry 
the Michigan Merino was well and favorably known all over the world. The success- 
ful breeding of Merino sheep is therefore assured; and if the adaptability of the Merino 
to Michigan’s conditions is proven, and no one will deny it, then successful wool 
growing in Michigan cannot be questioned. We speak of the Merino, more particularly, 
in connection with the wool industry, because the Merino has always been recognized 
as the standard wool sheep of the world. The Merino has been bred and fed for the 
production of quantity and quality of fleece for generations. 

A very large percentage of the wool produced in the United States is cross-bred 
wool. That is, of the wool reaching our markets, but a small percentage, relatively 
speaking, comes from pure-bred sheep, even if we take the total product from all the 
breeds of sheep having recognized registry associations into account. 

The fleeces of wool which are graded by local dealers or commission men are seldom 
opened. The sorting process is a much closer and more accurate method of classifying 
wools. Before the wool is scoured it is generally sorted. The expert wool sorter opens 
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the fleece and removes a portion of it here and there and throws it into separate piles 
or baskets. The number of sorts of wool in fleeces varies greatly, ranging from two 
or three to five or six sorts from the same fleece. It has been found that fleeces from 
pure-bred sheep do not, as a rule, have as many sorts of wool in them as those taken 
from grade and cross-bred sheep. 

Fleeces uniform in quality and length of staple are most desirable for manufacturing 
purposes. Consequently, if we wish to produce wools most desirable for the manu- 
facturer, we must not cross indiscriminately. We can use for the foundation stock of a 
flock grade or native ewes, and by systematic grading up with some definite breed of 
sheep we can produce a more even grade of wool throughout the fleece. 


. MARKETING WOOL. 


Unlike most other farm products, wool cannot be consumed on the farm. It is true 
that in the days of our grandmothers, and the spinning wheel, a large part of the, 
then small wool product of the United States was manufactured and used upon the 
farm. Now all is changed. We neither spin the wool upon the farm, nor is it possible 
for us, when low prices prevail, to use up the surplus by feeding to our farm animals, 
thus converting it into meat products, as it is possible with grains and hay produced 
upon the farm. 

The question of wool markets and the preparation of wool for the market is therefore 
one of vital importance to the wool grower. 


PREPARATION OF WOOL FOR THE MARKET. 


It is unfortunate that some of our wool growers think that there is little to be 
learned on this subject, while others consider it a matter of minor importance. On 
the other hand, we are glad to note that among the thoughtful, progressive sheep men 
throughout the State there is a general awakening along these lines and a willingness 
shown to aid in an attempt to place Michigan wool on a par with the wool of any 
other state or country—a position which her wool is entitled to hold. 

As a wool grower, the writer has always wanted to find the real reasons why Michigan 
wools sell lower in the markets than those from the states of Ohio and Pennsylvania. 
All who have studied the markets carefully, know that Michigan wools sell for from 
three to five cents per pound less for the same grade of wool than those grown in Ohio 
and Pennsylvania. They also know that there is no grade for Michigan wool above 
X, or to put it in another way, all wools grading X or finer, are graded as X and 
above, instead of making two grades, X, XX and above, as the grades are made for 
Ohio and Pennsylvania wools. 

Those who are acquainted with the wools grown in the different states assure us 
that while perhaps the quality of wool grading XX and above, is much greater in 
Ohio and Pennsylvania, yet there is a considerable quantity of our Michigan wool 
which does, in reality, grade XX and above. When it does possess the quality neces- 
sary to grade XX and above, it is not sold as Michigan wool, but as Ohio and Penn- 
sylvania. 

If Michigan wool growers do not produce enough wool of the XX and above grade to 
warrant dealers to add such a classification to our Michigan wool quotations in the 
market, perhaps we must rest content for a time, but one thing is certain, those who 
produce such wool from Michigan flocks should receive the Ohio and Pennsylvania 
quotations for such grades of wool instead of Michigan quotations for a grade of wool 
se low as X. The difference in price amounts to no inconsiderable sum in many in- 
stances. 

That we might get some light on the subject of quotations of Michigan wools, we 
addressed a series of questions to several wool dealers in the United States whose 
opinions, as far as they go, ought to be valuable. 

We give below the questions and answers: 
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Question No. 1.—It is a very noticeable fact that the Michigan wools are not 
uoted as high in the market as those from some other states. Why is this? Is it 
ue to the fact of inferior quality or is it because it is not so well grown and pre- 

pared for the market? 

Answer by No. 1.—In our opinion the reason for the difference between the market 
value of Michigan wool and that from other states, as Ohio, for instance, is due to 
several causes; the inferior quality of breeding sheep, the wool not being so well 
grown or cared for or prepared for the market, many farmers being negligent in per- 
mitting their sheep to feed in hay or straw stacks or from hay racks. The climate 
also interferes with the proper growth, and, in some measure, necessitates housing the 
sheep during the winter months and feeding them entirely upon grain, whereas, where 
the climate is propitious, they thrive better if allowed to graze on the farms. 

Answers by Nos. 2, 3, 4 and 5.—Michigan wool is not so well grown nor is it so well 
packed as Ohio and Pennsylvania wools. The fleeces contain more vegetable matter, 
such as seeds and chaff, as well as a higher percentage of grease and tags. This makes 
the shrinkage greater and the grease value correspondingly less. 

Answer by No. 6.—As all woo!ls are sold on the basis of their scoured value, and as 
Michigan wools shrink heavier than those coming from Ohio, Indiana, Pennsylvania, 
Kentucky, etc., naturally, their grease price is lower. It is not on account of quality, 
but on account of .condition. In other words, shrinkage of wool. 

Answer by No. 7.—The reason Michigan wools are not quoted as high as Ohio and 
Pennsylvania is because, on the average, they are not as well bred, and the wool is 
heavier: the additional weight per fleece makes the compensation to the farmer equal to 
other states. 

Answer by No. 8.—The value of all wool as marketed depends upon its intrinsic value, 
thot is to say, the cost and quality of the scoured product when sorted and ready for 
manufacturing. The value of the scoured product is dependent upon first, staple; 
second, character; and third, quality. Michigan wools are not usually as uniform in 
grade, that is to say, as well bred nor as carefully put up as Ohio or Pennsylvania. 
The shrinkage is greater agd therefore the market value is less. 

Answer by No. 9.—One reason is, it is probably owing to the climate and feed that 
wools in the northern tier of states are not in all respects as good “working” wools 
as those grown further south; furthermore, the wools, as a rule, are prepared for the 
market in a less careful manner after being shorn. 


uestion No. 2.—What is the most common fault in the preparation of Michigan 
wools for the market? ' 


Answers by Nos. 1, 2, 3, 4, 5, 7 and 9.—The most common fault in the preparation 
of Michigan wools for the market is that they contain seeds, tags stuffed inside the 
fleeces, and too much twine (mainly sisal), to which the manufacturers object strongly, 
as the sisal twine works into the goods. 

Answer by No. 6.—We know of no general complaint as to the preparation of Michi- 
gan wools. They are in good favor and sell as well as any other stocks of equal con- 
dition. 

Answer by No. 8.—As a rule Michigan wools are not as carefully washed as Ohio 
wools. 


uestion No. 3.—What per cent of the Michigan washed wools are graded as 
anmerchantable? What is your opinion in regard to the advisability of farmers 
continuing the process of washing sheep? 


Answers by Nos. 1, 3, 5, 8 and 9.—In our opinion we think 10 to 12 per cent is 
about the amount of Michigan washed wools that are graded as unmerchantable. We 
are distinctly of the opinion that it is better for the farmers and for all concerned, 
to market the wool in an unwashed condition. Our experience of thirty years in 
handling Michigan wools has led us to this unalterable conclusion, and we believe that 
the sooner the farmers adopt this universal practice, the better off they will be. 

Answer by No. 2.—We usually figure, in the purchase of washed wool, an extra cent 
per pound, to allow for wool not sufficiently well washed. 

Answer by No. 6.—It depends entirely as to the washing of the wool. One lot might 
have thrown out only a very small percentage as unmerchantable wool, whereas another 
might all be classed as of that condition. We do not think it advisable to wash wools, 
the unwashed being in better favor and selling more freely. 

Answer by No. 7.—We cannot give a reliable estimate of the percentage of un- 
merchantable, as that grade is only made out of the fine washed wool, and the ‘last © 
year or two there has been a decrease in the proportion of fine washed wools. 
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Question No. 4.—Is the practice as common as formerly? (Those who have tried 
it seem to favor shearing in April. If this is generally practiced washing sheep 
would be impossible. Would the argument against early shearing because of 
inability to wash sheep before shearing be a strong one?) 


Answers by Nos. 1, 3, 6 and 9.—The practice of washing is not as common as for- 
merly, which is probably due to the low value ruling during the free wool period and 
the fact that the farmers have found that it was distinctly to their advantage to market 
their wool unwashed. 

Answers by Nos. 2, 4, 5, 7 and 8.—The principal argument against early shearing, 
it seems to us, would be in the fact that the staple would be shorter.* Ordinarily 
the Eastern wool market is a little higher in April than in June and July, and the 
early shorn wools command a better price in consequence. We are inclined to favor 
the practice of shearing unwashed, rather than washing. 


Question No. 5.—On account of the prevalence of ticks, lice and scab in many 
sections of the United States, dipping has become almost a necessity. Do you 
find that certain dips are detrimental to the fleeces or do they in any way lessen 
their value? If so, what dips ought a farmer to avoid? 


Answer by No. 1.—We have been considerably interested in the question of dips 
and have no hesitation in saying that a lime and sulphur dip is both injurious to the 
sheep as well as to the wool, although it is very effective in killing ticks, lice and 
scabs. In the extreme west, that is Wyoming, Montana and Idaho, where the larger 
flockmasters have made dipping a special study, they incline to some form of tobacco dip, 
believing that it is less injurious to both the sheep and the wool and nearly as effectual 
as the lime and sulphur. 

Answer by No. 2.—Dipping has become almost universal. A great many of the dips 
used are harmful fér various reasons. Just exactly what dip to use we cannot say, 
but we know that there are some dips which hurt the wool and depreciate its value. 

Answer by No. 3.—Avoid lime and sulphur. 

Answer by No. 4.—Yes. All dips make the wool look dingy. 

Answer by No. 6.—Some dips are very detrimental to the wool, setting their grease 
and making it impossible to scour them white. We, however, are not familiar enough 
with the different dips to recommend any particular class or kind. 

Answer by No. 8.—We are not very familiar with sheep dips. We do not remember 
seeing any dipped wool that had not been injured in value by dipping. 

Answers by Nos. 5 and 9.—Dipping of sheep is detrimental and depreciates the value 
of the wool more or less. 


uestion No. 6.—Can you conceive of a dip being so compounded that it would 
be an actual advantage to the growth and condition of the wool? 


Answer by No. 1.—We cannot conceive of any dip being so compounded that it will 
be an actual advantage to the growth or the condition of the wool, except where the 
sheep are afflicted with ticks, lice, scab or some other skin disease. 

Answer by No. 3.—Yes. 

Answers by Nos. 4, 5, 6, 7 and 9.—No. 


uestion No. 7.—Is the use of inferior twine and too much of it common enough 
to make it advisable to explain to wool growers the best grades of twine to use, 
the amount to use, ete.? 


Answer by No. 1.—The use of inferior twine, and too much of it, is certainly a 
great drawback to the marketing of Michigan wool, and under all circumstances should 
the use of sisal or binding twine be avoided, as manufacturers discriminate strongly 
against fleeces tied up in this manner, as the vegetable substance gets into the yarns 
and ruins them unless the wool is carbonized. The latter process takes the life out of 
the fiber and also weakens it, hence carbonized wool is only used in inferior fabrics. 
We think six to eight feet of twine, such as the sample herewith enclosed, is sufficient 
to tie the wool in such manner that the fleeces can be marketed in good shape. 

Answer by No. 2.—It is advisable for the grower to use as little twine as possible, 
and such twine should be of the best grade. It should simply be wound round the 
fleeces once. 

Answers by Nos. 3, 4, 5 and 9.—Yes. 

Answer by No. 6.—A small, hard round.twine should be used, tying up the fleeces 
once across each way, the same as you would tie up a box, not using any more twine 


* The staple would be no shorter if sheep were shorn in April each year. 
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than is actually necessary. A thick fiber twine is very detrimental, and most especially 
that called sisal. 

Answer by No. 7.—The use of inferior twine is a disadvantage. 

Answer by No. 8.—The use of sisal twine is a very serious injury to wool, and causes 
such damage in certain kinds of manufacture that manufacturers are obliged to use 
foreign wools to escape the risk of damage to their goods. If your efforts can prevent 
ty use of amt] twine throughout the State it will make one step towards popularizing 
Michigan wool. 


Question No. 8.—Some have advocated that wool should not be tied up in a wool 
box but should simply be partially folded and rolled up. Do you think that wool 
so put up would reach the market in as good shape as wool put up in a wool box 
large enough so that the wool is not compressed enough to make it appear heavy? 


Answer by No. 1.—The use of the box we think is detrimental, as it causes too great 
a density to the fleece, and hence in estimating the shrinkages manufacturers are liable 
to put their figures too high, which of course is to the disadvantage of the farmer. 
We think that if the fleeces were properly tied, as is the’ case in most sections of Ohio, 
they would reach the market in as good shape as wool put up in a wool box. 

Answers by Nos. 2, 5, 6 and 8.—We do not believe it necessary or advisable to tie wool 
up in a wool box, but it should be simply folded and then tied with a light, strong twine. - 
We think this method still better than by tying them up in a box. In fact, some. 
dealers refuse to take wools so tied. 

Answer by No. 3.—Tie it up so as to use the least twine. 

Answer by No. 4.—No material difference. 

Answer by No. 7.—The proper twine to use is hard, smooth hemp twine, tied around 
the fleeces once each way. 

Answer by No. 9.—We think tying fleeces in a box is bad policy. 


Question No. 9.—Could you suggest any method of tying up wool, not now gen- 
erally practiced in the United States which would be advantageous for our wool 
growers to adopt? 


Answer by No. 1.—The only method we could suggest in tying up fleeces properly 
is to carefully turn in the belly and roll up the fleece, wrapping the twine three 
ways. Our experience has taught us that, unless the wools are stuffed, very little of 
the fleece is lost in handling. 

Answer by No. 2.—If the growers would tie up the wool by simply folding it, and 
then use strong twine round the fleeces once, it would, in our opinion, be as good as: 
anything. f 

Answer by No. 3.—Abroad they do not tie up the wool as a rule. 

Answer by No. 4.—No. 

Answer by No. 5.—Australian way, with two small strings only. 

Answers by Nos. 6 and 7.—The only correct method is to roll up the fleece and tie as 
stated above. 

Answer by No. 9.—Fleeces should be tied sufficiently with fine, strong twine to hold 
them together, and that is all that is necessary. 


Question No. 10.—Are the paint marks used quite generally by farmers to iden- 
tify their sheep, a source of much loss to the producer? 


Answer by No. 1.—Paint marks are a detriment to the marketing of wool and hence 
should be avoided wherever possible, and we think this should be easy enough where 
wools are grown as they are in Michigan, fences separating different farmers’ flocks. 

Answer by No. 2.—If the growers could get some other means of identifying their 
sheep, other than paint, it would appreciate the value of wool, as the portion of wool 
covered by paint 1s practically worthless. 

Answer by No. 4.—Not in Michigan. 

Answer by No. 5.—They are in every way. It has to be all broken out and put into 
the low grade or strained sort. 

Answer by No. 6.—Where the sheep are marked with paint or tar it has to be clipped 
out by the sorters before scouring and causes considerable expense and loss. 

Answer by No. 7.—About paint marks, it is necessary for farmers to mark their 
sheep in some way, but under no condition should they use paint that has any mixture 
of tar, as it is absolutely impossible to extract the tar from the wool, even after it gets 
into goods. 

Answer by No. 8.—Paint marks are a disadvantage in any wool, and for some 
classes of yarn the clips containing the paint marks cannot be used at all. It would be 
an adyantage to the grower to clip off the paint marks before shearing the sheep. 
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Answer by No. 9.—Of late years we see no paint marks on sheep raised east of the 
Mississippi which are objectionable. 


Question No. 11.—In shearing, a novice often makes second cuttings; could you 
give anything like an approximate estimate of the per cent of fleeces injured by 
improper shearing? 

Answers by Nos. 1, 2, 6, 8 and 9.—It is impossible to give the percentage of fleeces 
injured by improper shearing. 

Answers by Nos. 3 and 4.—No. 

Answer by No. 5.—It (the short clips) is not worth much; cannot give estimate. 

Answer by No. 7.—The second cuttings you speak of as an incident of green hands 
shearing is an infinitesimal amount. 


Question No. 12.—In your judgment what grade or grades of wool are likely to 
return to the producer the best profits in the next few years? 


Answer by No. 1.—It is almost impossible to definitely form an opinion as to the 
grades of wool which are likely to return to the producer the best profits in the next 
few years, as everything depends upon fashions in woolen goods, and no one can deter- 
mine in what direction they will lean. 

Answer by No. 2.—This is a difficult question to answer, as the grades used depend 
upon the fashion. Manufacturers make such goods as they can sell, and buy wools 
which are essential to the making of such goods. 

Answer by No. 3.—Fine wool will profit the grower, but medium wool is more 
profitable. 

Answer by No. 4.—Varies with each season’s fashion. 

Answer by No. 5.—If I knew I would buy all that kind. 

Answer by No. 6.—The grades known as “1-4 and Medium” in our judgment are 
those most likely to be in demand and to command higher prices within the next 
year or two. 

Answer by No. 7.—To your question as to our opinion as to the grade of wool that 
will pay the producer the next few years, we would say that the producer is the best 
queer of that, as the value of the mutton carcass enters largely into the profit of sheep 
industry. 

Answer by No. 8.—In all wool growing sections of the world it has become apparent 
in recent years that wool could not be raised for the fleece alone with profit. In South 
America the breeding of mutton sheep has increased until now about 70 per cent 
of the clip which formerly was all Merino, is all English or cross-bred wool. Practi- 
cally the whole of the New Zealand clip is from English or cross-bred sheep, and the 
increase of mutton sheep is growing in other parts of Australia. The duty may give 
the growers of Merino wools here for a while an opportunity to produce wool profitably, 
particularly in view of the decrease in the production of Australia and South America, 
but we think eventually it will be found that the wool grower will have to market the 
carcass as well as the fleece, and that mutton sheep, with a long stapled fleece, as fine 
as possible, will prove the most profitable to raise, say from 1-2 to 3-8 grade. 

Answer by No. 9.—Impossible for us to give an opinion. 

Answer by No. 10.—In a general way Michigan wool is undesirable because, partly 
from carelessness and partly from intent, the wool is not carefully bred, is not properly 
skirted, is tied with the heaviest and worst twine possible, and is very apt to be filled 
with chaff and seed. The paint you speak of is a decided objection, but is not a 
peculiarity of Michigan, but pertains to most wools. 

Washing the sheep, unless done much more carefully that has ever been done in 
your State, is a half-way measure at best, and for that reason we think it would be 
wiser to have it all marketed unwashed. 

The box method of packing is undesirable. The fleece, after being properly freed 
from tags, bad skirts, and undesirable matter of all kinds, should be lightly folded 
and tied with as light twine and as little of it as is possible. In our judgment the 
amount of twine used should not cover one-fifth or one-tenth part of what is commonly 
used. Sisal twine should be absolutely prohibited. It actually injures the value of 
the whole fleece. 

The following firms are the ones who were kind enough to answer the above questions. 
For convenience we have designated their answers by number: 


No. 1. Fenno Brothers & Childs, 562 Atlantic ave., Boston, Mass. 
No. 2. Hecht, Liebmann & Co., 211-217 Federal st., Boston, Mass. 
No. 3. Jeremiah Williams & Co., 105 Federal st., Boston, Mass. 

No. 4. Hallowell, Donald & Co., 556 Atlantic ave., Boston, Mass. 
No. 5. East Weymouth Scouring Mill, East Weymouth, Mass. 
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No. 6. Chas. J. Webb & Co., 116 Chestnut st., Philadelphia, Pa. 

No. 7. Louis 8. Fiske & Co., 34 So. Front st. and 35 Letitia st., Philadelphia, Pa. 

No. 8. Mauger & Avery, 564 Atlantic ave., Boston, Mass. 

No. 9. Denny, Rice & Co., 606 to 610 Atlantic ave., Boston, Mass. 

No. 10. Whitman, Farnsworth & Thayer, 118 Federal st., Boston, Mass. 

While there seems to be some difference of opinion in regard to minor points, and 
while the writer could not, in all instances, agree to some statements made,—it will 
be noticed that there is a general uniformity of opinion that Michigan wools might be,— 
(1) Better grown and (2) More carefully prepared for the market. 

The sooner we, as wool growers, fully appreciate the difference in value to the manu- 
facturer of wools well grown and poorly grown, the sooner will all our wools command 
a better price. 

We must banish forever the idea that condition, quantity, quality and length of 
staple are all of the important factors affecting its value. But we must give more 
attention to the growing of wool fibers of great strength. Strength of the wool fiber 
depends, to a considerable extent, upon the quality of wool or the size of the fibers. 
The important point, however, in this connection, which we wish to emphasize at this 
time, is that there is a great difference in the relative strength of fibers of the same 
quality or grade of wool. When a difference of this kind exists it is lar gely due to the 
way it has “been grown. 

The strongest fiber of wool is produced on sheep when the animal has been supplied 
with an abundance of nourishing food, at all times throughout the year. 

lf, on the contrary, a sheep is poorly nourished, the strength of the wool fiber will 
sooner or later be seriously affected. If proper care is not continuous throughout the 
year, and the flock is neglected during some particular period, then a break in the fiber 
occurs, which greatly weakens the fiber at that particular point. The strength of the 
weakest place in the fiber decides the strength of the whole fiber. . 

So far as the writer has been able to discover there is no special ration, which, if 
fed to sheep, will produce wool of great strength, nor can we, at any time, say that 
any special ration is to be recommended to produce a large quantity of wool. It has 
often been observed that sheep and lambs that have been on full feed for long periods 
shear heavy fleeces of wool. This would indicate that any ration calculated to keep 
the sheep in a thrifty condition would be a suitable one for growing large quantities of 
wool. 

From what we have said above, the wool grower will understand that it is highly 
desirable to provide the sheep proper nourishment throughout the year, permitting no 
periods of neglect to intervene to destroy the strength of the fibers of the fleece. 
Liberal and judicious feeding does not change the quality of the wool, but it does 
affect the strength and the quantity of the wool produced by a given sheep. 

The weight of wool produced is affected both by increasing the length of fiber and by 
increasing the amount of yolk and natural oil in the fleece. 


MANAGEMENT OF THE FLOCK IN ITS RELATION TO CONDITION OF WOOL. 


The condition of the wool refers to the cleanliness of the fleece,—the absence of all 
foreign substances, such as sand, burrs, chaff and all other substances looked upon 
by the wool manufacturer as litter. 

It is not because these naturally light substances affect the weight of the fleece 
to any considerable extent, that the wool manufacturers so strenuously object to their 
presence in the fleece, but that they must be removed from the fleece before it is ready 
for manufacturing purposes and the process of separating these substances from the 
fleece is not only very tedious but very expensive, and that, as a rule, it cannot be done 
without more or less injury to the wool fiber. Knowing the above facts, we can easily 
see how condition affects the price of wool, because it directly affects its value. 

It is not a difficult matter for the wool grower to so manage his flocks that the wool 
produced by them will be practically free “from all litter. He must provide racks for 
the sheep which will permit them to eat without getting their necks full of chaff, seeds 
and dust. (It is, of course, unnecessary to mention the old straw stack.) He must 
keep his farm free from burr -bearing weeds, his flock will keep most other weeds in 
check. If we needed any proof that the farmers of our country are negligent about 
allowing weeds to grow and seed in abundance on their farms, we could visit some 
large wool scouring or woolen mill and carefully examine the refuse or waste from the 
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mills, and we would have abundant proof in the millions of weed seeds found. At 
some mills where such refuse is dumped where seeds can germinate and grow, we find a 
large number of species and varieties of weeds. 


UNIFORM PRICES FOR MIXED LOTS OF WOOL. 


Another factor in the marketing of wool by growers is that ‘many insist on getting 
a uniform price for their wool, even though they may produce several grades of wool dif- 
fering much in their value to the manufacturer. Suppose the local dealer tries to pur- 
chase this wool upon a basis of its value, he must then pay different prices per pound 
after he has made an approximate estimate of the amount of the different grades of wool 
in the lot. If the producer insists on getting a uniform price for the entire clip, the 
dealer must determine what a safe average price would be. You may think that this 
makes little -or no difference to the producer. We believe it makes a very material 
difference; first, because the dealer is pretty sure to strike under rather than over the 
exact average price he could afford to pay to be sure to save himself; second, since 
this is a general practice in Michigan, the grower seldom has an opportunity to learn 
which are the most valuable fleeces, and why. There is, consequently, little chance or 
hope for improvement so long as this state of affairs continues. Local dealers have 
more opportunity for learning the details of the wool business and we think would 
be willing to impart information to producers of wool if said producers would manifest 
a desire to learn and improve their methods in growing and handling their wools. 

Your local dealer, if he buys wool on its merits and pays what your wool is worth, 
should have the privilege of handling your wool. “Commission buyers” are always 
ready to pay a uniform price for your wool, because they are paid so much per pound 
for buying wool, but rest assured when they pay a uniform price they are keeping within 
a safe average price limit. Wool growers need to become more familiar with the trade. 
It is unfortunate that many Michigan sheep owners, who keep small flocks, must com- 
pete with other sections of the country where large flocks are kept, producing a large 
amount of wool of a uniform grade. These large clips of a uniform grade are more 
sought after by manufacturers than many small clips that are apt to vary more or 
less. This suggests the desirability of Michigan wool growers making an attempt 
to produce a uniform grade of wool in some sections of the State. Buyers and manu- 
facturers desiring the grade of wool produced will soon learn where they can pick up a 
large amount of wool suitable for their particular purpose. The grade of wool pro- 
duced is not so material as that it be uniform. 

That we might get more definite information concerning the wool produced by the 
various breeds of sheep, more or less common in the United States, we tried to secure a 
ewe’s and a ram’s fleece of each of the breeds, which should be an average typical fleece 
of the breed. In most cases we were successful in securing what we desired, but in 
other instances we were not fully satisfied that the fleeces submitted were typical of the 
breed. 

In examining the tabulated facts below we make the request that the reader should 
not consider the figures there exhibited as settling the relative merits of the various 
breeds as wool producers. Certain general conclusions may be drawn from the table, 
but it must be obvious to every thoughtful reader that it would be very nearly impos- 
sible to secure two fleeces which would in every way be representative of the various 
breeds. 


STATE BOARD OF AGRICULTURE. 


—_ 
a | 
i | 


‘6681 ‘Te “Suny poyonb soos ** 


‘pro syquo + 


‘OULIOIY UROTIOUTY pUe JoTTIMoqureyy | 
*plomMszoO) pue oilgsdureyy 


Ie" fou" + “Burquioy | | 6E°2z OL 9 2 6 |% 
bor zo" = “Burquio) | | F0°9F tL OF EL 36.“ ST 
aE" 2a: eee ew eee we) 3 06° LF SOL t cl 8 z 
14 Zo" ee ay aIquioy ¥ IG’ Lt op $ a7 g I 
Le $22" eee eee e eee pats lees ceord TIT OULOG) 8 60° 0F I p Tal 9 z 
toe | faa" somenniecsre sass AS UEOIOO B(Gh cep ee tor 68s Itt 
62" 0" serettesesss sss SULQUIO) PIBIg | G8°0E ' OT LURE 
for: 02" rorttttsessssss SUIqUIO) prerg | LL°es te OL Yeo. BE | 400E 
tos" 6° soretesssssesss BULqQuIoy Preig | La°9¢ rd AG CSleL 
162° 6" rrstttesesss ss SUTQUIO @81BOD) | 6E°SE or, 6 €§ QE |% 
T8a- 6I° page Sesanen ene * SBOOLL tr, SOI” |seokee tg 8 #8 ZT | OTt 
kze- ee ee Surquwoy €G° IF fel g Z el e 
Fee srrestessesesss SUIQUIOD Prere | 99°Le eeL. 2 Cire 4 Of 
a 5 vorttesss* BULQUIOD # | 19°F ie og oF Gee 
fea" ‘+++ Burquioy § MoT | G6-9¢ : fol 9 |T 
ter ee eee eee + Surqurog t GZ" RP 6 G ZL OL it 
OF" €Z" +. eainnlole hescoipicie\ss SIT OULOG) 8 00°0¢ Ts ¢ Tt yy TI 
og" WG" on . arnisibiniessialelemasie AITO UO G) 8 GL p ¢ fq 7 iE 
igh: 6." [or oetrmanincesyceeh ce SOOT) F | &L°09 9 F oe Tye elfeit 
tee" 2a" [ocrsccceeseeess sss @ULBTAC CULT | 6° PP 16 OF a L |t 
tHE: 02° ee SOOO 1110100) (6) x | zprag ie ¢ tT g 4 
f99° 02" torersesececeesss* -QUIBlOd SULT | 79°69 Ir @ BIE 8ST | T 
Tg" {12° sores QUTRTA OUI | 6L°L¢ ale TO GL pe 
zg" eI" [re vereees*-SurgqoL XX | GT°gL for 9 FI 9% | F 
02°08 rL'08 [rsstreeececeesereres BOMMOLD X | 98°C ZO {FL UF "20 ZL WT | & 
— | - 
og RE en syugans | “Buumoos | -aswar | seams 
a « © Pals | 7 4 - 7 YT: 2 : f 
ul punod apRIS [VIDIO UIULOZ yo layse aoooy UL aD00 osy 


pot 
lod 901ll des 
| 


tod 991d ee 


qued tag | JO JYUSIOM | JO FUSION 


-* OMT 
OMA 
Ue 
“* OMOL 
TUR, 
> OMA 


- OMAT 
OMe 
ey 
OMT 
TUR Y 
TORY 


OMe 
- OMOT 
OMG 
-- UTeYy 
“OMG 


* OMA 
“OMOL 
Ue 
OMT 
Urey 


Urey 
“OMG 
Urey 
"OMG 


*xog 


Fees t eee eee eee seeeeeeeeeeeseesspgrg ssor | IZ 
bees e ee ee eee eee eeereeeseeeeesess+ "9 OTAQUD BZ 
Pees teeeeeeeeteeeseseeeesenss OH JaSlody TP 
“UO, Josmoqd Le 
“* UO} JASIOC 0% 
“** TLIOP JOSIOCL GT 


piss sidfelessio-ais.es ETT EP 
“"UpoOoury FF 
“**upooury Fe 


“ 85> DTOMSIOD LE 
bs “* PLOMSJOY) BE 
+*+25**-I9989D0I0'T Sh 


“*-TUMOCM PLOFXO Ez 


"***UMOC, PLOFXO RT 
-**"9T1GSdulBeH 6% 
“"" MLOINS 9% 
ses orrysdolgs $z% 


tite seeeeeeeeeeess MOP YINOG ge 
seeetetertseeees ss TEMOPYINOG 9¢ 
ve tteeterseeeees sss TEMOPYINOS GF 

Fetes ese QTE SBOID x CZ 
[Fetes reese reer esse a grTMOquIRy WROLIOULy TE 


“““qol[]Moquiny wRoloUry OF 
‘oursay doy, Your poAoaduay Ge 
“-“OULIOY OUTRO [BUOTYVN 12 
“-"OULlIA UBIOULY LT 
“OULLT UBOLIOUTY 9T 


*paoig 


“daaysy fo spaasg quasaffip wWosf 


saovajy fo punog sad a4 PUY apysy wroiamuUog ‘yursysy fo UIQ Log ‘eo0a)q [0 1yYhIa.4 Burnoys 21QVF 


EXPERIMENT STATION BULLETINS. 215 


That there might be absolute fairness in securing representative fleeces of each 
breed, the writer appealed to the secretaries of the various sheep breeders’ and registry 
associations to aid in securing the fleeces. In most instances much valuable assistance 
was rendered. 

The weight of all fleeces is computed upon the basis of 365 days’ growth. 

: Fleeces number 16 to 27, inclusive, were furnished by the Michigan Agricultural Col- 
ege. 

The remaining fleeces were furnished by the following well known breeders: 

28. H. H. Keim, Ladoga, Ind. 

29. W. C. Smith, Washington, Mich. 

30. L. B. Townsend Estate, Ionia, Mich. 

31. L. B. Townsend Estate, Ionia, Mich. 

32. George Harding & Son, Waukesha, Wis. 

33. George Harding & Son, Waukesha, Wis. 

34. Robert Knight & Son, Marlette, Mich. 

35. Jerome Leeland, Springfield, IL. 

36. Jerome Leeland, Springfield, Ill. 

37. George C. Woodman, Manistee, Mich. 

38. Mrs. Virginia C. Meredith, Cambridge City, Ind. 

39. L. L. Harsh, Union City, Mich. 

40. J. J. England, Caro, Mich. 

41. George C. Woodman, Manistee, Mich. 

42. John Marshall, Cass City, Mich. 

43. Chas. Roundtree, Youngsville, Ind. 

We are indebted to E. Frank Lewis, Lawrence, Mass., for scouring the above fleeces 
and giving us the data. 

For the benefit of those who may not understand fully what is meant by the terms 
used in the column headed ‘Commercial Grade,” we will make a few brief explanations. 

All domestic wools may be classified according to their quality, strength, and length 
of staple as (1) Clothing or carding wools; (2) Combing wools; (3) Delaine wools. 

Clothing wools are short wools and incidentally of relatively fine quality. In a gen- 
eral way all wools less than two and one-half inches in length are clothing or carding 
wools. 

Combing wools are both long in staple and strong. Most of the coarser long wools 
are graded as combing wools. However, when a wool is long enough for combing and 
has the necessary size of fiber it may still be disqualified as a combing wool if it has been 
poorly grown. Breaks in the fiber caused by insufficient nourishment destroy the value 
of wools for combing purposes. 

Delaine wools are fine wools clipped from all varieties of Merinos or high grade 
Merinos which grow wool of long, strong staple. We might say that Delaine wools 
are combing fine wools. 

Each one of the three classes of wools above mentioned are subdivided according to 
quality or size of fiber, as follows: 


Picklock 
».0.@.¢ 
xX 

Clothing wools. < X 
No. 1 or 4 blood 
No. 2 or 2 blood 
No. 3 or + blood 


£ blood 

+ blood 

Coarse or common 
Braid 


Fine 
Delaine wools.. < Medium 
Low 


Combing wools. 


Picklock is a grade that is rarely found in the markets at the present time- 
Formerly there was quite a large quantity of this wool reaching our markets. . The 
wool from pure Saxony Merino shee ~p usually grades Picklock. XXX is also hard to 
find. When the Saxony Merino was crossed with the common American or Spanish 
Merino the cross-bred resulting usually produced wool grading XXX. 
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XX is considered the standard for a pure bred Merino, 

Some three-quarter blood Merino, nearly all of the high grade Merino and much of 
the coarser pure blood Merino wools, grade as X. 

The terms 1-2, 3-8 and 1-4 blood do not necessarily mean that the wools were grown 
on sheep possessing just that fraction of Merino blood. Many sheep containing no 
Merino blood grow wool grading 3-8 and 1-4 blood. No. 1 or 1% blood is the next 
coarser grade than X. No. 2. is coarser than No. 1, and so on. 

Coarse and Braid wools are invariably combing wools and are the grades most fre- 
quently produced by Lincolns, Leicesters and Cotswolds, which have fleeces coarse and 
long in staple but bright and lustrous. 

Fine Delaine wool is Merino wool fine enough to grade X or above and long in staple. 

Medium Delaine is the grade next coarser than the above, while Low Delaine is 
long ounes to be Combing, but a grade finer than the finest Combing wools, namely, 
3-8 blood. 

Other grades of wool which are occasionally quoted in the markets are felting wools 
and noils. 

By our request Mr. Charles F. Avery, of Boston, defined felting wools and noils as 
follows: 

“Felting wools are wools which are adapted for felting purposes, usually of short 
staple, and having properties which cause them to felt quickly. We presume that you 
understand that felting is a process whereby the fibers are interlocked in such a way 
that a solid fabric is produced without the intermediate process of spinning and 
Weaving. 

Nous.—In the process of combing wool the fibers are drawn between fine needles 
and the dead and tender wools are broken off in the process and produce what are 
ealled Noils, or what might be called Combing Waste. The long and healthy fibers are 
carried along through the combing process and are formed into what are called 
Worsted Tops.” , 


WASHING SHEEP. 


As has been stated elsewhere in this Bulletin, washing sheep is not nearly so preva- 
lent as formerly. Most manufacturers agree that wool which has been washed in the 
country is not as desirable as that which has been sent to market unwashed. It is an 
unsatisfactory process at best, and many times the country washing makes scouring 
at the mills more difficult. 


SHEARING AND WASHING. 


After a careful investigation of the subject we are convinced that, in the long run, 
it is more profitable to dispense with washing altogether. 

We have secured better results by shearing our sheep during the first half of April 
than later in the season. This, of course, makes it impossible to wash sheep before 
shearing. We are satisfied that we can get, not only a heavier average fleece, but 
- also a wool of better strength from the same flock by shearing during the first half of 
April than by shearing in May or June. 

If reasonable care is taken to keep the wool free from dirt and litter while on the 
sheep’s back then there is little to be gained by washing. By an examination of the 
wool market quotations we note a class of unmerchantable wools. This class includes 
wools poorly washed. A large per cent of our Michigan washed wools are sold as 
unmerchantable, at a price about equal to that of unwashed wools. 

We should not leave this subject of washing without saying that if we could think 
the washing process an advantage to grower and consumer alike we would still 
think the custom of doubtful utility on account of injury to the sheep. Sheep are often 
roughly handled and not infrequently we believe more injury is done to the sheep than 
good to the fleece. The sheep will suffer no inconvenience from early shearing except 
for the first few days, if they are properly sheltered and protected from the cold, and 
more especially storms. The wool makes a rapid growth during the coo! months of 
spring and the sheep is not sweltering under a thick blanket of wool. In the latter case 
the sheep is not only uncomfortable, but the wool makes but little if any growth. 


! 
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For several years, in a majority of instances, the Eastern wool markets have been 
better in April than in June. This would give the grower, who makes a practice of 
early spring shearing, a slight advantage as to markets. 


SHEARING SHEEP. 


The best job of shearing is that which secures the largest amount of wool in the best 
condition for market without injury to the sheep. It is highly desirable that the sheep 
be closely shorn and that there should be no second cuts. The fleece should be kept 
intact, not torn apart, and the skin of the sheep should not be wounded. 

Nearly all of the sheep east of the Mississippi river are shorn by hand, while many 
in the west and on the ranges are shorn by machines. ' 

Thinking that many of our readers would be interested in the practical workings of 
the shearing machine for small flocks we addressed several questions to men who have 
used the shearing machines and are competent to speak of the advisability of their 
Bouse! adoption on Michigan farms. We are indebted to the following gentlemen for 
replies: ‘ 

1, John MacQueen, Kirkland, Ill.; 2, J. E. Wing, Mechanicsburg, Ohio, and 3, Coff- 
land & Lybrand, Richland Center, Wis. 

The questions and answers follow: 


Ist. Would you advise a man owning fifty to one hundred sheep to have any- 
thing to do with any make of shearing machine? . 


Auswer by No. 1.—I would not advise anyone to buy a machine for fifty or one 
hundred sheep. 

Answer by No. 2.—Wait. Some day they will be practical. 

Answer by No. 3.—We would not advise a man owning fifty to one hundred sheep 
to purchase a sheep shearing machine for these reasons: The expense is greater than 
with shears, two men not being able to shear more than one man can with shears. 
They are almost continually out of repair. Knives are very easy to dull, and in order 
to sharpen them have to be forwarded to the factory. 


2d. What are the advantages to be gained by using a sheep shearing machine? 


Answer by No. 1.—The advantages of using a sheep shearing machine are that one 
gets from three-quarters to one pound of wool more from each sheep and leaves them 
nice and smooth, fit to put on the market in one-half the time hand sheared sheep are. 
Also, that one can get inexperienced men to run machines when practical men cannot 
be found, which is often the ease. 

Answer by No. 2.—They do far better work. Don’t cut the sheep. Take off the wool 
smoothly. 

Answer by No. 3.—The advantages to be gained are that they leave the carcass in 
nice even shape and do very little cutting. The fleece is also in good shape, no double 
cutting to speak of. 


3d. What are the disadvantages? 


Answer by No. 1.—There are no disadvantages in using sheep shearing machines— 
in fact, I would not be without them for twice their cost. 

Answer by No. 2.—Leave the sheep exposed to flies. Also they get dull and you can- 
not sharpen the knives, must send to factory. 

Answer by No. 3.—The disadvantages are as described above. 

Another party, who did not care to have his name used, stated that, in his experience, 
he had found that he could get from one-half to nearly a pound more wool per sheep 
with machine shearing than with hand shearing. “It depends considerably upon the 
kind of sheep you are shearing. With the heavier pelted and wrinkled sheep we can 
take off considerably more than with the coarse wooled. This extra wool would about 
pay for the shearing in ordinary cases. There are no disadvantages in using the 
machines. It helps the appearance of the sheep, and, in my experience, I have found 
nothing detrimental in their use. It is only a matter of the machine’s being used 
properly by the operator. Should it not be properly handled the chances are that the 
wool would be cut twice, the same as it is in hand shearing.” 

We submit a cut below which exihibits a remarkable good job of hand shearing. 
The wool is closely clipped, leaving a smooth, even surface. 


28 
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TYING UP OR PACKING WOOL. 


It will be observed that, almost without exception, commission men and wool 
dealers agree that one of the greatest faults, if not the greatest fault, of Michigan wools, 
lies in the way they are tied or prepared for the market. To sum up the objections they 
would be something as follows: 

1. Either by neglect or intent, tags and litter are often incorporated in the fleeces. 

2. Too much twine of an inferior grade is used. 

3. The use of the wool box, which packs the fleeces into a square bundle that is too 
compact. 

Let us consider these objections. If we understand tags to refer to bunches or locks 
of manure which have accumulated on small bits of wool about the thighs and hocks, 
then we should say by all means they should be left out of the fleece, and either sold 
separately, as tags, for what they will bring, or used as manure. We have known 
breeders of fine wool sheep who have thoroughly washed and dried the tags and then 
put a handful or so in each fleece. There is no great objection to this, providing the 
tags are well washed and thoroughly dry. We believe, however, that it would be more 
businesslike to sell the washed tags separately, as the wool will never be as valuable 


FIGURE No.1. 


as the rest of the fleece. We believe it perfectly legitimate to tie up all the wool that 
grows on the sheep in the fleece, provided that the wool is free from all foreign sub- 
stances which would add to the natural weight of the fleece. 

May we venture here to offer one reason why a majority of wool growers incorporate 
tags and litter in the fleeces which they sell? There are two distinct classes of growers 
who put tags into the fleece. The first class includes growers who put tags into the 
fleece either through absolute carelessness or with the evident intent of deceiving the 
buyer. For such we have no sympathy and we have reason to believe this class of men. 
small. The second class includes growers who are progressive and business like. This 
statement sounds inconsistent, but it is not. These men have cut out tags and litter 
very carefully, it may be for two or three years; they have observed that, as a rule, they 
get no more for their wool than the men who put tags and all into their fleeces. This 
suggests that buyers are not careful enough in recognizing careful, painstaking methods 
on the part of the progressive growers. Buyers know the extra value of clean wool. 
Let them encourage the honest, painstaking growers in a substantial manner by giving 
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more per pound for their wool, a thing which they can well afford to do. Let them, 
at the same time, discrimnate against wool carelessly tied, or that contains chaff, burrs 
and other litter. Until buyers rigidly adhere to the above policy there can be but little 
improvement expected among wool growers. 

The second and third objections are so closely associated that it is difficult to sepa- 
rate the two in a discussion of them. If the reader has carefully read the foregoing 
pages he will have a very definite idea in regard to the way the local dealers, commis- 
sion men and manufacturers consider the present methods of Michigan growers in tying 
up their wool. 

That we might get at the question from the growers’ standpoint as well as the dealers’ 
we addressed the following question to a mumber of prominent wool growers: Is 
there anything any better than a good, large wool box in which to tie up fleeces 
in preparing them for market? “No. We do not think any way of tying adds 
much if the fleece is kept entire and clean. It can be tied on the floor with one 
string.” “Our buyers object to the wool box and we roll up the wool and use as little 
twine as possible.” 

The above answers are characteristic of all received. 

We made a careful canvass of the State and found that a great majority of the wool 
growers use large twine, using to aid in the process of tying a square wool box. 


[oe eee : — - spam | 


FIGURE NO. 2. 


We have consulted no less than a dozen of the leading Boston wool buyers and 
every one is prejudiced against wool tied with the common coarse twine, and radically 
so when tied with sisal twine. The most of our Michigan wools reach the manufacturer 
through Boston commission houses, and if they object to the twine we use, and pay 
less for our wool on account of it, it is time for us to make a change. The eastern 
wool houses do not object to coarse twine without reason. In the first place it is not 
business for wool growers to tie up a fleece with a coarse, heavy twine, when a small 
twine will do as well. It is not right to attempt to sell a lot of twine at from 
fifteen to twenty-five cents per pound which only cost five or six cents per pound. We 
give below a cut which illustrates very nicely the point we are trying to make. 
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The long coarse twine at the right was taken from a nine-pound Shropshire fleece 
done up in the ordinary way in a square wool box. 
Fig. No. 3 shows a photograph of the fleece. ‘The twine measured just twenty-four 
feet. The small short twine shows the amount of twine necessary to tie the same 
fleece by folding without any box and putting one string round each way. 


? 
FIGURE No. 3. 
Fig. No. 4 shows the fleece tied with the fine twine or string once around each 
way. Fig 


¢, No. 5 represents an eighteen-pound Oxford fleece tied in a square wool box 
and Fig. 6 a twelve-pound Delaine Merino fleece tied in the same way. Besides weight 
there is still another reason why buyers object to coarse twine. The coarse, hard fibers 


FIGURE NO. 4. 


of the twine are apt to work in among the wool fibers. Manufacturers find it diffieult 
to separate these foreign fibers from the wool, and unless they are removed they work 
injury to goods manufactured from such wool. We believe the time has come when 
Michigan wool growers should adopt a small twine of better quality. 
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FIGURE NO. 5, 


FIGURE NO. 6. 


A small linen twine used by nearly all wool growers in Australia is to be recom- 
mended in every way. While such twine costs about twenty-five cents per pound it runs 
nearly two thousand seven hundred feet to the pound. <A pound of linen twine ‘should 
therefore tie two hundred and seventy fleeces, allowing ten feet to each fleece, or one 
hundred thirty-five fleeces, allowing twenty feet to each fleece. This linen twine is a 
soft twine and should the fibers become mixed with the wool fibers there would be no 
injury done. Number 18 hemp twine is also to be recommended. There are about six- 
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teen hundred feet of this twine to the pound and it can be purchased for about ten 
cents per pound. The only objection raised to the use of a small fine twine for tying 
wool was that it was hard on the wool packers’ hands. 

We can see how many growers would need to change their wool boxes to hold the 
ends of the twine. However, we do not hesitate to say that if Michigan farmers would 
generally adopt a small hemp or linen twine, this alone would go far towards placing 
Michigan wool on a par with Ohio and Pennsylvania wools. 

A Merino fleece cannot be properly tied with one string each way. We can see no 
objection to using two or even three strings each way if it seems necessary to keep the 
fleece intact until it reaches the wool merchant or manufacturer. The great weight 
and character of the Merino fleece makes more twine necessary than with the more open 
wooled breeds of sheep. In our opinion two strings each way are sufficient. If the 
fleeces were not to be handled much, one each way would be ample. 

The majority of the wool boxes, which tie the fleeces in a square bundle, are too small. 
The most of them were made for fleeces from Merino sheep and new ones have not been 
made for handling more bulky, coarse wool, consequently, the fleeces are packed too 
snugly together. This gives them a heavy, soggy appearance, when they should present 
a light, loose and bulky appearance. 

The method of tying wool in Canada is quite satisfactory. The fleece is spread out on 
a clean shearing floor with the outer ends of the wool up. The skirts of the fleece are 
folded in towards the center, only a trifle at each end, but considerably on the sides, 
so that the sides lap well, then the fleece is rolled from end to end, making a short, 
cylindrical roll of wool. A small hemp twine is then run snugly around the roll a little 
distance from each end. 


FIGURE NO. 7. 


Fig. No. 7 shows a nine-pound Shropshire fleece tied in this manner. Seven feet 
of twine was used in tying the fleece. It is said that a good lively man, who is accus- 
tomed to tying wool in this manner, will tie after eight or ten shearers. 

Fig. No. 8 shows a fleece tied up after the manner in which some Englishmen tie their 
fleeces. No twine is used, but simply a roll of wool. This method is in no way to be 
recommended. It is not economical of time and does not leave the fleece in good con- 
dition, as it binds it too closely in some places, while it leaves the fleece in the best Un 
sible condition to get torn. 

Before leaving this subject we wish to speak of a wool box which is quite generally 
used in some parts of Ohio. When the fleece is tied it does not have the heavy appear- 
ance that is so characteristic of the square box made fleece. It is sometimes spoken 
of as the round box or table, owing to the appearance of the fleece when ready for the 
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market. The sides of the table or box fold up similar to the old style box, but in the 
center a broad leather strap is so arranged that when brought over the fleece it rolls 
it into a compact bundle. 

We consider ourselves very fortunate in being able to give our readers the benefit 
of the following letter from J. B. Jones, Montpelier, Ohio. 

“With a desire to correct errors in wool handling, I hand you part of a Boston letter 
of the 14th inst.” 


FIGURE NO. 8. 


The following is an extract of the letter referred to. It is from one of the leading 
wool commission houses in Boston: 

“*We finished grading your wool last week and find it to be a very good lot, running 
largely to 1-2 and 3-8 unwashed, good stapled and bright colored. We shall certainly 
do our best to realize for you extreme outside prices for this wool, but regret to say 
that we cannot sell it for Ohio, as most of it has been put up in boxes, and, as you well 
know, these box fleeces are one of the characteristics of Michigan wool. We think 
it would be well for you to notify farmers in your neighborhood not to use the box when 
tying up their fleeces, but wrap them up lightly and put two or three twines around 
them. This is sufficient to hold them and the fleeces handle much lighter and look 
very much more like Western Reserve, Ohio wools.’ 

“Of five thousand six hundred pounds of washed wool shipped from Camden, Mich., 
‘this year, eight grades were made. The extremes in value ten cents per pound. Of 
twenty-eight thousand pounds unwashed, ten grades; extremes in value, nine cents per 
pound; these grades, exclusive of tags, sold outside of fleeces. They put the X and 
above washed at five cents per pound below same grade of Ohio—though part of it 
was bought in Ohio and all of it equal in quality to average Ohio, in my judgment, 
based on forty years of wool shipping, mostly from Ohio. That Michigan wool sells 
below its real value because of improper and dishonest preparation is well known 
among dealers. It ought not to be so, now that grades are greatly improved and 
many producers are seeking for best methods of handling. But too many continue 
to tie in a square box with five to seven strings each way, or three to four ounces of 
twine to the fleece, so tight that it handles more like a cheese than a fleece of wool, 
and no man can know what is inside until the string is cut, revealing often unwashed 
tags in a washed fleece and one to two pounds of tags containing two ounces of wool, 
clipping of hoofs, lambs’ tails, ete., in unwashed fleeces; it will require time to 
remove the prejudice against Michigan wool. If growers will conform to the demands 
of the market, adopt the round box with one ounce of twine to the fleece, throw their 
tags on the compost heap, or sell for what they will bring, in a few years Michigan 
wool will be in demand at much better prices. 
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“I bought nine hundred pounds of well washed Delaine wool in Hillsdale county, “/aay 
round tied, no excess twine, paying twenty-eight cents per pound, which graded my Ai 
up to Ohio at thirty-three cents in Boston, netting three cents per pound profit, while 

losing money on wool bought at twenty-three to twenty-four cents. Quality and con- — 
dition generally observed is what Michigan needs.” ; wom 

In closing, permit me to say that because Michigan wools are not the best, we must vA my 
not get the idea that they are the only wools which can be better grown or better 
prepared for the market. Other states are suffering from market prejudices which = 
have been established by careless methods. Nor should we, knowing this, be any the 
less persistent in our efforts to place Michigan wool on a footing second to none in — +f 
the open market. em 


EXPERIMENT STATION BULLETINS. 225 


SUGAR BEET INVESTIGATIONS. 


BY J. D. TOWAR. 


Bulletin 179.—Agricultural Department. 


SUMMARY. 


Sub-soil plowing practiced immediately before sowing the beets, owing perhaps tom 
the severe drouth which followed, resulted in the complete loss of the crop. 

Coarse manure applied some two months before sowing the beets resulted in increased. 
yield and beets of a normal percentage of sugar. 

Carefully prepared home mixed fertilizer gave higher yields and better beets than: 
stable manure. 

Nitrate of soda alone gave no marked increase in yield, but in combination with other 
elements generally increased the yield with a normal per cent of sugar. 

In every case, nitrate of soda gave higher yields than sulphate of ammonia. 

Wood ashes and salt increased the yield of beets slightly. 

One ton of air slaked lime per acre increased slightly the yield of beets on the- 
uplands without affecting the percentage of sugar. 

On muck land one ton of air slaked lime per acre, in combination with other ferti- 
lizers, decreased the tonnage eleven per cent, and reduced the sugar content from 9.64 
to 7.68 per cent. When lime was applied alone on muck land, increased applications in- 
creased the tonnage of beets, but decreased the percentage of sugar. 

Early planting gave larger yields and slightly higher percentage of sugar. 

Clay loam soil produced the largest tonnage and the highest percentage of sugar, 
followed by other soils in the order below, except that the tonnage on muck is next to 
clay loam. Sandy loam, sand, clay, muck. 

During the past season there was a slight falling off in sugar content of growing 
beets from October 19th to November 23d. 


SUGAR BEET EXPERIMENTS. 


The questions relating to soil, temperature, rainfall, length of season and other 
attendant conditions, which bear on the farmers’ interest in the sugar beet industry 
of this State, have been discussed very fully in former publications of this station.* 
The industry is now firmly established, and already problems pertaining to the business 
of growing the crop are calling for solution. 

Some of the experiments already undertaken have been suggested by our own 
experience, while the need of others has been anticipated. The growing of beets con- 
tinuously on the same ground has been progressing for two years with the view to 
study insect enemies and fungous diseases that may develop under such practice, while 
at the same time observations will be made on the growth of soil exhaustion and the 
cultural effects that may follow. 

In the preparation of this bulletin, the work of analyzing fertilizers and testing 
beets was done under the direction of Dr. R. C. Kedzie, to whom is due the credit for 
that part of the work. 


* Bulletin 150, and special bulletins 8 and 10, Michigan Experiment Station. 
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PREPARATION OF SEED BED. 


The sugar beet is a deep-rooted plant, and it necessarily follows that deep cultivation 
in the preparation of the seed bed is an absolute necessity. Where the sub-soil is a 
hard clay, it is essential to use the sub-soil plow. Sub-soiling has generally been 
looked upon as an expensive and laborious operation. <A fifteen-year-old boy with a 
light team operated the sub-soiler on the College farm last spring, doing good work 
with comparative ease. The surface plowing and sub-soiling were each seven inches 
deep, thus giving fourteen inches of mellow soil for the beets. The spring sub-soiling, 
however, proved disastrous, as the ground did not regain a sufficient supply of moisture 
to support the crop. 

In soils with a loose, sandy sub-soil, the use of the sub-soil plow is unnecessary, 
as the roots easily find room for deep growth, while rain water and available plant 
food are readily carried down to any depth. 

Preparation of the soil approaches perfection as we increase, to a normal supply, 
the amount of organic matter, provided it is in a well rotted condition and is thor- 
oughly incorporated with the soil. It therefore follows that stable manure and green 
manures are advantageous when applied some time before the beets are sown. It will 
be seen by a study of some of the tables which follow that stable manure has increased 
the yield without materially lowering the per cent of sugar. In fact, the average from 
several co-operative soil test experiments shows an increased per cent of sugar on the 
plots which received coarse manure over the unfertilized plots, while the highest per 
oat of sugar was generally obtained from the soil receiving potash and phosphoric acid 
only. 

Where coarse manure was applied, on sandy loam soil, two months or more before 
the ground was plowed, no serious injury to the formation of the beets was noticed, 
and where well rotted manure was applied on the plowed ground and harrowed in, 
well formed beets of a high per cent of sugar were produced. 

Where coarse manure was applied just prior to plowing the ground and sowing the 
seed, many ill-formed beets were found with numerous branching horizontal roots. 
Upon pulling these beets coarse manure was found clinging to the roots. 

Aside from thorough deep plowing and supplying organic matter the lower soil 
should be well firmed and united with the sub-soil to avoid any check to the capillary 
flow. 

The surface preparation should be as complete as reqttired in the best prepared gar- 
den and should continue thoroughly until the day the seed is planted, thereby giving 
the beet seed at least an equal chance with the weeds. 


RELATIVE AMOUNTS OF FERTILIZING ELEMENTS TO APPLY. 


The question how much nitrogen, phosphoric acid and potash shall be applied, and 
what relation shall these elements bear to each other, is one that can only be answered 
by consulting several individual soils and conditions. The following experiments, many 
of which we hope to continue on the same soil for a number of years, were designed to 
answer these questions. 


EXPERIMENT A. 


A piece of light sandy soil in very good tilth was divided into ten uniform plots, 
1-20 acre each, and treated according to the table below. Two plots were devoted to 
normal applications of all three elements, nitrogen, phosphoric acid and potash; a plot 
for each of these elements on which double applications were made in connection with 
normal amounts of the remaining two, a plot each with normal amounts of two 
elements, leaving out one, and a plot receiving no fertilizer. 
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TABLE 1.—Showing the amount of fertilizer applied, and the yield and analysis of 


beets. 
} 
| | Yield 
S| : Pounds| of beets ae | pee 
G| Fertilizing element. Fertilizing materials used. | per | pounds ul z 
ay acne at sugar in | of 
S operas tie - juice. | purity. 
me : 
Al Mobfertilizer,. -c1s.c0.'¢<000 0s RS Fa IK Mod SM 9 Pe ln Rall (On Re 11,025 11.60 | 74.1 
( Nitrate of soda............... 200 | 
2} Normal application............ Dissolved phosphate rock.... 400 ¢ 17,553 11.84 | 73.5 
Muriate of potash............. 200 j 
| 
2 | IG Tings) Wsnome o> oncosbpoooce | ( Iatg Cone RHO MC KOUOUSOUBURCOS Il lo cece 
Normal phosphoric acid and |} Dissolved phosphate rock..... 400 12,425 12.24 | 74.5 
NOLEN sancuop codust oan adodd0d | l Muriate of potash............. | 200 | 
4\Double nitrogen: ...-.........- | INTRO ESOC ancdaposoooedens 400 ) | 
Normal phosphoric acid and |} Dissolved phosphate rock....| 400 13,825 11.36 | (Alte 
(OARS Gone ote nouctoonecocene | ( Muriate of potash............. 200 J | 
5| No phosphoric acid............ | (ccreee sees ROSES Ses Soap ED ) 
: Nitrate Of Soda... 2.0.) 6. +o « 200 14,525 | 12.61 | 77.6 
Normal nitrogen and potash. . l Muriate of potash............. | 200 ast, 
6 Double phosphoric acid ....... | Diwplyed PEospnate ToCckae a. 800 | 
: J reNgorateo i sOdacee eee cere ore | 200 22,540 | 11.95 | 76.1 
Normal nitrogen and potash. . Muriate of potash............. | 200 ) ‘ 
{h; DG) TOU A Sec pore Soedpob con s0d] lil MansqucergoncapanEachoooceBoncene, senane ! | 
Normal nitrogen and phos- | } Nitrate of soda................ 200 20,825 12.21 | 75.8 
DH GEIG ACIA Cae tewla) sie recicls ree | ( Dissolved phosphate rock.... 400 J 
SHOU DLE POTABEN patent atapate cts oteiahepelel= | ( Muriate of potash. Saddogucout 400 ! 
Normal nitrogen and phos- | } Nitrate of soda................ 200 19,250 13. 78.1 
phoriciaeids eet cceee ee | ( Dissolved phosphate rock....| 400 J 
| Nitrate of soda................ | 200 
9) Normal] application............ | | Dissolved phosphate rock....) 400 18,200 | 13.47 79. 
| (Muriate of potash............. | 200 
10; Ammonia nitrogen............ | (Sulphate of ammonia......... 152 
Normal phosphoric acid and | } Dissolved phosphate rock.... 400 14,000 11.71 75.6 
ONG Meds sondodecannGpoonane | ( Muriate of potash............. 200 


* After deducting dockage. 


Analyses of the above fertilizer will be found on page 230. 


This experiment being tried on land comparatively rich in organic matter, it having 
for several years previously been occupied by a growth of lathyrus sylvestris, and this 
being the first year, these results are in no way conclusive. It might, however, be 
observed that the land responded to every application of fertilizer, as shown by 
increased yields over the no-fertilizer plot, and that the phosphoric acid seemed to be 
the most beneficial. It is unsafe, however, to draw any conclusions as yet from the 
effect of fertilizing elements on the content of sugar. This experiment will be con- 
tinued on the same ground, using similar fertilizers. 


EXPERIMENT B. 


A co-operative soil test experiment has been conducted the past season in which 
sugar beets were one of the several crops. Below are the names of men who con- 
ducted successful experiments with sugar beets: 

*O. C. Wheeler, Belding, Ionia county; L. B. Walton, Dryden, Lapeer county; 
Bruce Phillips, Utica, Macomb county; Glen C. Lawrence, Ypsilanti, Washtenaw 
county; H. M. Kingsley, Kendall, Van Buren county; *C, E. Mills, Mancelona, Antrim 


* Beets were not analyzed. 
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county; *L. R. Williams, Otsego Lake, Otsego county; fA. E. Gregory, Dowagiac; Par- 
melee Farm, Meridian, Ingham county; College Farm, Agricultural College, Ingham 
county. 

This experiment aimed to test several soils, generally pretty well exhausted, to 
determine which of the three fertilizing elements, nitrogen, phosphoric acid and potash, 
were most needed, and what effect their application would have on the growing crop. 
The plan is not a new one, it having been published by the Office of Experiment Stations 
some twelve years ago in Circular No. 7, pages twenty-four to twenty-eight, and 
adopted for this kind of work by a large number of experiment stations. 

In the table below the kind of soil is indicated and the kind and amount of fertilizers. 
applied. The results on the College farm and in the Walton, Phillips, Lawrence and 
Gregory experiments are given. A complete result of experiments with other crops 
will be published in another bulletin. 


* Beets were not analyzed. 
} Experiment conducted in the extreme southern part of Van Buren county. 
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We are never sufficiently sure of the first year’s results of any fertilizer experiment 
to warrant us in drawing definite conclusions. 

Looking at the average yields, there is nothing particularly significant, except that 
no one, nor even two, elements seem to satisfy the demands of the beet crop. The 
best results come from an application of a complete home mixed fertilizer, costing 
$27.50 per ton, and applied at the rate of 480 pounds per acre. The average yield from 
home mixed fertilizer exceeds that of stable manure, while its per cent of sugar is 
S87 greater, and co-efficient of purity 1.84 higher. 

In the matter of per cent of sugar and purity from the single elements, potash 
gives the highest and nitrogen the lowest, and though nitrate of soda produced beets 
with higher per cent of sugar than any one of the no-fertilizer plots, its co-efficient of 
purity is the lowest. 

*Maerker found that increasing the nitrogen in stable manure by using manure that 
had been protected, he decreased slightly the per cent of sugar and co-efficient of purity, 
but the correspondingly increased tonnage of beets gave a very marked increase in yield 
of sugar per acre. 

+Van Slyke states that in 1898 the application of fertilizers did not affect the 
average per cent of sugar. He further summarizes that stable manure increases the 
average yield 8,720 pounds per acre, the percentage of sugar 1.5 per cent, and the co- 
efficient of purity 1.6. 

tAt Cornell in 1898, fertilizer increased the per cent of sugar .54, and the co-efficient 
of purity 3. Nitrate of soda grew large beets of low quality. 

**The above results are in accord with West Virginia experiments. 

It seems that nitrate of soda alone generally produces beets of low per cent of 
sugar, but when used in connection with sufficient amounts of the other two elements, 
normal beets are produced. Hence, we may conclude that the per cent of sugar is not 


so much reduced by the presence of the nitrate as by the absence of available phosphoric 
acid and potash. 


EXPERIMENT C. 


On a portion of field number six of the College farm another fertilizer test was 
conducted. The soil was a sandy loam and medium in fertility. Table number three 
gives the plots arranged in their order, with the kind and amount of fertilizer applied, 
together with the yield in pounds per acre of cleaned and trimmed beets, the percentage 
of sugar and the co-efficient of purity. Beets of the Zehringen variety were grown 
in this experiment. 

The stable manure was hauled from the cow barn the day before the plowing was 
done. The sugar beet fertilizer was a brand offered by one of our leading manufac- 
turers, and contained about two per cent of ammonia, eight and one-half per cent 
total phosphoric acid, mostly soluble, and five per cent potash. The complete fertilizer 
consisted of a mixture of one hundred twenty pounds nitrate of soda (18.71% am- 
monia), two hundred and forty pounds dissolved phosphate rock (1.82% insoluble and 
15.85% available P,O,;), and one hundred twenty pounds muriate of potash (49.85% 
K,0). The above fertilizers, together with all the chemicals used in the experiments, 
were applied one week before the seed was sown. Where ammonia nitrogen was applied, 
ninety-five pounds of sulphate of ammonia (25.38% ammonia) replaced the one hun- 
dred twenty pounds of nitrate of soda, thereby supplying practically the same amount of 
nitrogen. 

The sulphate of potash applied contained 49.10% K, O and the lime 60.7% Ca O. 
The hen manure consisted largely of straw taken from the scratching pens and was 
applied as a mulch after the beets were thinned. The mulch was applied with a view 
to keep down the weeds, hold the moisture and provide a small supply of plant food. 

Plots eighteen to twenty-two, inclusive, were on a separate portion of the field, 
where the seed was sown at a later period and the other conditions were such that 
comparisons with the rest of the field are unfair and misleading. The relation of the 
yields on these plots as compared with the nothing plot number eighteen give some 


* Landwirtschaftliche Jahrbiicher XXVIII Band. 

+ New York Agricultural Experiment Station Bulletin No. 155 
+ Cornell Experiment Station Bulletin No. 160. 

** West Virginia Experiment Station Bulletin No. 55. 
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idea of the relative merits of these latter fertilizers in comparison with those in 
the former portion of the experiment. 

The wood ashes contained 1.95% potash and 1.46% phosphorie acid. Home mixed 
fertilizer was made up of three hundred pounds dissolved phosphate rock, fifty pounds 
nitrate of soda, fifty pounds of sulphate of ammonia and one hundred pounds of sul- 
phate of potash (plot 21). 


TABLE 3.—Fertilizer experiments on the College Farm, Field No. 6. 


| nl 


Pounds of 
cleaned | 
| Per cent 
5 Fertilizers. ey ah Pes aa of Purity. 
2 | i beets sugar. 
a | per acre. | 
cf RS SRISTIB ALY: Cll eINN UMN ULT © etaceratets seat stel or cisie¥acstotoyatar olla vevorerel«/aloisyefalejeais 20 loads 14,310 | 14.29 81.6 
ASU PWEDE bt LELDILIZET crclyalcteisile avesciore erersisiereieteie ate ale’ sfeieseiece oiaie 480 tbs... 12,560 15.22 81.9 
SH Sear DE GU PET HUIZ OT ers rctatolehs ai ayee/ote\<! lala eislaieiala/<.claielmtese\afo sols 480 tbs... y 
_ { JPEN INTs 6s dos bueaos hoswoconcode AddosdoLapdacpod 1 ton.. } 15,500) 14.33 19.1 
TIPO LEE EILIZE TN aire cetenereveieltercinaya: oreickeleisesteYatetelsraseteretolorate fey ciels legencte ere eantetoins 16,510 15.23 82.7 
5| Complete fertilizer (nitrate nitrogen).................. 480 tbs... 15,630 15.25 82.2 
| 
Complete fertilizer (nitrate nitrogen).................. 480 Ibs...) ) ia ; 
s { Airspace dilimn Gente PLL ie we eeae ee ee eee EC a ee UE BS2e 
7| Complete fertilizer (ammonia npeeen acre akclelolessesisieisy= 455 tbs... 15,000 15.10 83.2 
Complete fertilizer (ammonia nitrogen)............... 455 Ibs... 7 a 
8 Pitrsintad NUM ES coecaien soe eee hat ma ociane aah Sate 1 ton.. } 14,630 15.78 19.4 
Gli] Ist\antyan llth oe See soomndoccunobocqoenpenacHooluodce RE aon) asbaces anes 12,870 14.99 82.7 
DISKOl VEO MHOSPNALE LOCK. 1jersistelolalei)-!ate aloletel= iciri« aloieiels cele 250 tbs... rn 26 
10 { Muninterol pOtash es ace tear ce cceine ne ear anaoeeee 250 tbs... } 16,330 14.75 82.1 
ial \| Anti er § elteh ecole Fr ORO Amo c ae oncdadne C Banoo ote OnGper re eooG 250 Ibs... 13,680 15.34 82.1 
AD ee Sul pPNaceroL AMIN OMIA oie ovoais o/aloie1s class's ic'e's Sale's/eieleleisisisiele 190 tbs... 13,620 13.98 83.3 
Sale ALE phl ete © Cg LUTKE Gee cig staitictelolelarereyale/oscretole is cletojeletelvavelanie eitte fetes 1 ton.. 14,960 15.21 81.8 
Led) INO tenn bce. be bona Sean anoeangoo dbacpe mM agocnoa sodnaEcad Speen Obrd 13,660 15.17 83.2 
Dissolved phosphate rock...........0..00..ceecseeecees 250 tbs... ? 
1b | Nine TG hal, gadcodonnboqonacdenéocn Adccnendnconac 250 tbs... } 14,440 16.12 83.2 
Gee UN TELCO LIOCASIN, ataceiertaratste asi cters atalaieiots late cravetcla si efaratosclaverars 250 tbs... | 14,070 14.39 81.7 
Li eT MANURE: (LOPIOLESSEN Ps) ccrcrtercisiers lela cweisieleniels ote) lela civtels Norte stetereeitert|| 13,260 15.25 82. 
TA) inkas de anit Gi eect encuddoanbar bancod sds KOnAnDe Ganboode pened armoode daoode 11,300 15.22 81. 
EOF MOO CT ASGR ey orctee sie ee creo yaratw sicia te ole cterai<folelerereycie mistersie sree | 2.000 tbs... 12,000 14.48 80.8 
ZO) Pe SUE AEA e Ob LOM G MELETUT Ets <toxsleje's alos cles b evaielels bsiafereis)atele 500 Ibs... | 11,900 15.95 82. 
ASU at BeSt Mery COUMMETCIAL cece cteate) soln ateie cielo) lelatelaieletals 500 tbs...) 10,280 14.59 82.7 
22), |! SEM eee ca ndcocqndbsonedes pauopu coe goroUUAbtnudddneces coun 2,000 tbs... | 13,950 13.73 80.9 
| | 


Throughout the period of growth there was a slightly greater development of leaf 
on the plots receiving lime than those under similar treatment, though unlimed; 
while to the credit of nitrate of soda was earlier germination and a decidedly greater 
development of the plants all through the first half of the season. 

Attention is called in the following table to the effect of nitrate of soda as com- 
pared with sulphate of ammonia, as a fertilizer for sugar beets: 


| | . 
sys In complete fertilizer 
In complete fertilizer. . A Alone. Plots 11 
= = with lime. Plots ‘ 
Plots 5 and 7. Glande and 12. 
Yield Per cent Yield | Per cent | Yield Per cent 

pounds. sugar. pounds. — sugar. pounds. sugar. 
Nitrate of soda........ SEAN 15,630 15.25 | 17,750 | 15.48 13,680 | 15.34 
Sulphate of ammonia............. 15,000 15.10 | 14,630 | 15.78 | 13,620 | 13.98 
$$ | 
Gain in favor of nitrate of soda.. 630 15 3,120 | —,30 60 | 1.36 
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The yield in every case was in favor of nitrate of soda, while the varying per cents 
of sugar leave that feature of the question still very inconclusive. 

Comparing plots nine and ten in table one, page 227, we find that nitrate of soda pro- 
duced 4,200 more pounds of beets per acre, which were 1.76% richer in sugar, with a 
material increase in the co-eflicient of purity. 

In connection with the College Farm soil test experiment a comparison of ammonia 
and nitrate nitrogen was made. The soil was medium loam and of uniform character, 
dissolved phosphate rock and muriate of potash applied in like quantities in each case. 


Yield | se Sch Purity. 


| peracre. | sugar. 
Complete fertilizer (Nitrate nitrogen).............. cee e cence eee eens | 11,471 15.22 | 81.9 
Complete fertilizer (Ammonia nitrogen).........6. cece eee eee ee eee | 9,688 12.69 | 67. 
: Se 
In favor of nitrate Mitrogen...........ceeecee rece cence cece ren seceveeees | 1,783 | 2.53 | 14.9 
| 


*Maerker found but little difference in results where 600 kilograms of nitrate of soda 
per hectare in three applications of 200 kilograms each were made in comparison with 
450 kilograms of sulphate of ammonia. Nitrate of soda produced 1,600 more kilo- 
grams of beets per hectare, while the ammonia produced beets with .9% more sugar, 
thereby producing 86 kilograms more sugar per hectare than the nitrate of soda. He 
further states that the results were more favorable where half of the nitrogen was ap- 
plied in form of nitrate and half in the form of ammonia. 


LIME AS A FERTILIZER FOR SUGAR BEETS. 


In connection with the fertilizer experiment in field No. 6, a comparison of the 
effect of lime on a growing crop was also made. 

Where the plots limed and unlimed were compared they were adjacent and other- 
wise uniformly treated, the application of lime being at the rate of one ton per acre. 
Below are figures taken from table No. 3 showing the results of the effect of lime: 


Limed.—1 ton per acre. Unlimed. 
Fertilizer. Sie bd vale: : | ee ae | 
Yield, Yield, | 
pounds | For cone | Purity. | pounds | Fer cont | Purity. 
per acre. gate per acre. ear: 
Sugar beet fertilizer.................. 14,350 | 14.33 79.1 | 12,560 | 15.22 81.9 
Complete fertilizer (Nitrate nitro- Sra 15.48 | 82.2 | 15,680 15.25 82.2 
GOT)... eee eee eee e cree eect ee ee eereecs : 
Complete fertilizer (Ammonia nitro- 14,630 | 15.78 79.4 15,000 | 15.1 83.2 
BOT) eee eee eee eet e cece ewe eeeeees . 
Inf eign 7s) Mee Sea seen abcde aocunous 14,960 | 15.21 81.8 13,660 15.17 83.2 
as oi A - j | 
AVEIAZE coc oes eccce ecw ccwercccenes | 15,423 15.20 80.6 14,213 | 15.19 82.6 


These figures on the average show an increased yield of 1,210 pounds per acre, and a 
slight decrease in the purity from liming, while the percentage of sugar remains prac- 
tically the same. 

The figures below were taken from table No. 4 of experiments on muck land, and 
show from an average of seven plots, limed and unlimed, as follows: 

Seven plots, limed, yield per acre, 11,580 pounds; per cent of sugar, 7.68; purity, 
69. The same fertilizers and conditions existing on a similar area, though unlimed, 
gives a yield of 12,883 pounds per acre; per cent of sugar, 9.64, and purity, 72.61, or 
over eleven per cent more beets; nearly two per cent higher in sugar, and 3.61 higher 
purity. 


* Landwirtschaftliche Jahrbiicher Band XXVIII. 
A kilogram =2.204 pounds. 
A hectare=2.471 acres. 
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It will be seen that so far our results with lime on the high land contradict those 
produced upon the muck. Further work of this character will be conducted, making 
more thorough applications of the lime, on new land and continuing it on the same soil. 

The application of lime to some soils, especially the older soils of the east, show 
marked beneficial results. 

*In Rhode Island, in 1893, with nitrate nitrogen, the yield of sugar beets was in- 
creased 12.17 times by applying air slaked lime at the rate of 2.7 tons per acre, by 
adding another half ton the following year the yield was still eleven times greater than 
the unlimed plot. 

tWest Virginia Experiment Station gives no tables of yields, but states from a com- 
parison of nine plots unlimed and nine limed with thirty bushels air slaked lime per 
acre, that the application of lime “reduced the sugar content and the percentage of 


bb) 


pur ity. 
DATE OF PLANTING. 


The experience of the German farmers and the fact that such roots as the table beet, 
Swedish turnip and mangel wurzels admit of a wide range in the date of planting led 
us to conduct this experiment. 

As soon as the temperature of the ground had reached a degree that would germinate 
the seed, say 50° F., planting was begun and continued every week for six weeks. The 
ground selected for the experiment was dry and light, having produced beets the previous 
year. An application of commercial fertilizer—500 pounds per acre—was made a few 
days previous to sowing the seed. The dates of sowing were April 22, April 29, May 6, 
May 13, May 20 and May 27. 

The first planting was up in nine days; the second in seven; the third in nine, while 
the last three plantings required about seven days to germinate and prick through 
the ground. 

Cultivation with hand tools was begun as soon as the rows were visible and per- 
formed twice before thinning. The first planting was thinned May 22, and the second 
ready as soon as the first was finished. 

The growth of plot three was checked by the severe cold weather which followed the 
time of its planting, while plots one and two seemed to be but little affected by the cold 
weather at that time. 

Plots four, five and six grew normally, and after they were thinned, June 10 to 18, 
appeared to be overtaking the earlier planted beets. Through the dry period, during 
July and August, the later planted beets showed signs of greater thrift than their 
older neighbors. When the summer drouth, about August 30, was at its height, the 
leaves of the early planted beets had completely died and all indications pointed to a 
complete failure of the crop, but the yields shown in the table below present a very 
different result. When the fall rains came, the beets all revived, threw out new leaves 
and made a marked development of root. : 


Table of results showing yield per acre and percentage of sugar in beets planted 
at different times. 


Time of planting. Beets came up. Ready to thin. 4 pe Fok meee ae, 
April a Penna: ara eocate May 18,095 13.27 81.4 
1! BA OSU AC tas cas } 18,300 13.55 79.75 
Mae: 18.250 14.17 82.5 
COME PRS e attvafols niejets oi iste. oa 2 i « Uf 16,570 11.29 73.4 
SMM AE pa ats arokd'a st otwnre nie y 2 / 15,190 13.22 79.2 
i YY Pr Pe ree e , | 11,875 13.25 78.4 


It will be seen by the above that there is a decided advantage in the matter of yield 
in favor of early planting, while the percentage of sugar differs only .02% between the 
first and the last planting, and co-efficient of purity but 3. 

The marked decrease in yield from the later sown seed is most probably due to the 


ee e = shoes 


* Annual report Rhode Island ee: Station, 1894, p. 158. 
+ Bulletin 55, West Virginia Experiment Station, p. 187. 
30 
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extraordinary drouth and would not likely occur were the conditions normal. If one 
will study the following table he can realize how the unnatural conditions of weather 
might seriously decrease the yield of late sown beets. 


Table of temperature and rainfall by weeks during growing period of beet crop, summer 


of 1899. 
a heaps Max.temp. | Min.temp. | Ay.temp. | Rainfall. 

eben Degrees F. | Degrees F. | Degrees F. | Inches. 
POSEITAUL ald ccrafere aYalevajntstn.sce stows orejetcn eiaia nieve. aie estieacaia mie eee eats 45 10 31.5 0 
SEV LILNTS ates Sve.Clareio cols 6] Se Die eis aie eicla Aiviovel niece elelerereverns eres 79 26 49.5 -04 
ON AS eS esc oety teiste TIDES) PARAM SORRAL TOS Sr 80 32 55.9 -24 
BENG ciolarotw nls (elaibis Sistole @ aivie che pia Wigce's Gsba's!PisYo nyclals ovoVersyayalaie 83 45 68.1 18 
PVLSEV): TUG cies sitters alate ‘sie ole mis mieimtclniinersice aes ate Bicthis, memset 86 42 66.3 1.58 
Se bk SS OBE Loa sero Ode 0 DOA SELL SAUCE Cae ESO 75 42 62.1 48 
Lee SARIN SOD ICRP E Se De CUS Galo a xG 75 37 52.1 1.22 
BBL SAU E wicreidiaminre aso wreeyecciticls oissams brn raleca cole apeie BP Ia ICT i aueleeet otal 79 34 57.6 -16 
LT Seno 2 SGA RE 800 “SRO OUG> ADD OOS ERO OL AE EIOU SESE 83 54 66.4 1.25 
Ee gig na 6G at Jo SES LaOie Ipeeeiel ern nioO aaa aoe 89 52 74. -5T 
See Ea ahrataince eioiais,b scalaYov crete rs tancveinrata ott beyators, atej sonvate aiaysvefens sie Users 87 45 67.4 -30 
Pad Mi Levaratmieie dvaalets’ nle'tacalete tater el uy ohite,e k (o's eleanor e uns eisue birereraibls ef oer is 92 43 file 0 
JIA U55 A SAS JAAD OE cite a DOM BoA obin cig oano 6 ob geforce 83 45 69.8 28 
SUNNY SM tate sixties eispectiots cist Nor ieiore sins ie einen eintereieteyvolel « Meetciee 89 62 71.9 Rp 
ee Shoo bGu ag nnoadbon GASinT aos ecmcn> oncinoD 38 86 50 67.8 -56 
SOA La Silo Aor OOO BOBO ODO TORO DD dae CG BD DOSE OAc 86 48 70.9 -23 
22 PAS BURT SE ASdobaioe.tun doe oto Gs arora oe teen bone 96 53 74.2 -3D 
TNE nS aoe 5 8t ge ia hpan CodS OCU DOO GD Bos sDEeCOse 87 43 69.7 ae 
SPRAIN. o7o 15, cteloless elele oreiawierre Goreccne te oe teen caidas & eres 90 47 71.2 -12 
Uh PG ononiav dean Ias mao aabadonehoodaen ts 95 41 69.7 0 
2) ne PoC RCE NCHS D HEGRE OS CODOLAE EAE E OEE 97 51 74.6 Trace. 
SHyayeeenl sepa IS one soon atococdaeas sa Sq AvooADoasoob (ome 93 51 ioe e 

ae pobesagoobe Badsoodsc von sobnoscodanboeonds 94 44 - 5 
SF i Paneuoe nOcdn OpeAcbas dustod cous asonodptod 3 75 31 57.5 0 
on Pa Rete ris JDO TS AST AE AAA CHAIN D SBOCSE 91 32 58.9 84 
ay Paths eee Oa edon nn BOUL aS Gad SORES Can 62 27 47.9 -63 
MD CBODEL, 1G u.n:siclel. brass ciclo seis al traisie ace Sis Medans Sa atle eta oes 74 21 44.3 0 
4) EE RE SEBO GS Cobo OC Goo rcia BO LA ORETE 83 31 59.1 Trace. 
LG Perera Bteyte atte sclotsinrswle peice Seitcsieidere artes eae 81 31 53.5 1.04 
ed 2A SOe AOS ACHOT ARON ans ania baognod denoe 80 36 57.6 60 
INOW EMD EE) Bie cicinesieic in ctele syseteisi-teeieyope eke lots orate ke atasevols ovate 60 as a 2 oe 

Ho) CEE Gh Ss adio vinadooe. onDadanpobodosoaccouGee 59 2 - 

ws UfadAssodeasnaaoort DopagHab Wbassdon sa asouses 57 28 41.6 -46 
ee DEN i dstomictars ears Soler oteerereTierole wen le ettoraeinione,toraioe 60 ¢ 27 43.3 Trace. 
IDECOMPEL EL, wonsie stellate mien ria irs 50 28 39.4 -02 


In Colorado,* 1898, early planting on the Experiment Station farm gave highest 
results in per cent of sugar, yield of beets and yield of sugar per acre. While at 
Rocky Ford, in the same state, there was in planting from April 18 to June 1 a gradual 
increase in per cent of sugar, but a decrease in average weight of beets, tonnage per 
acre, and the resultant sugar. 

From the above we may decide that it is safe and wise to plant beets as early in the 
spring as we do any farm crop, that prolonging the date of planting gives a longer 
period for thinning and, in ordinary years, should lengthen the season of ripening 
and harvesting, and finally that the date of planting seems to have but little influence 
on the percentage of sugar. eu 

Dr. Wiley says, “Beets should be planted as early in the spring as possible.” 


* Colorado Experiment Station Bulletin No. 51. 
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BEET EXPERIMENTS ON MUCK LAND. 


In a portion of field No. 13, on some muck soil where fertilizer experiments were 
begun in 1898, the effect of these fertilizers was tested the past year on sugar beets. 
This soil is well underdrained and has been in crops for the past twelve or fourteen 
years. The muck varies in depth from two to six feet and is thoroughly subdued. The 
beets were sown in this field June 9, a little later than on the remainder of the farm, 
and afterwards given similar care. Owing to the fact that this soil is more free 
from weeds, the cultivation was much easier and less frequent. The beets in all of our 
muck experiments, however, seemed to suffer as much or even more during the severe 
summer drouth than did those on the heavier land. At the time of harvesting, the 
muck Jand beets were apparently making a stronger growth than they had at any 
other time during the season, and the indications were that had the season been pro- 
longed still one more month, good yields of beets could have been obtained. Below is a 
table showing the amounts of fertilizers and yield of beets per acre, together with their 
percentage of sugar and co-efficient of purity: 


TABLE 4.—Beet experiments on muck land. 


rs Average 
| Rate SS evaela: z 
Fertilizers applied. | per acre. | per acre. eh lag | Purity. Dogs ane 
| | Pounds. | Pounds. | | Ganean: 
| | 
ile] SPUN E at eee ates Be a eee | PS 3,432| 8.86| 70. 9 
2\) VAir-slaked lime) (im1898) oi eine 6 «cc. 6.0.0 oemiee oie 4,000 2,640 | 8.29 | 68.57 14 
Sule Weache dashes) (MetS98) wc necycya tee ssc: sss ereteloter<i2es 10,000 12,078 | 10.21 | 76.36 | 9 
Aaa San Gi (la veriOne nine bi thiGk) 0m cats) oros )-leseistele(eiete||/e «10 ciere «icicle sie 9,702 | 8.05 | 69.31 | 8 
DuleGommercialetertizers astro een ere rol ies ceneat ene 2,310 | 8.70 | 76.65 | 12 
| 
6 Petome mixed Tortilizer,.).c s+. sc. 0-cdeteeh 4| los eseeeene 6,996 | 7.54 f 71.74 | 103 
is Stable manure (20 loads per acre) ............- i hisia staveaiefersyeis 16,434 7.14 | 62.86 16 
8 | Nothing (land thoroughly rolled)............. loanenoepegce 7,392 7.93 | 71.51 | 10 
OOM IN LEDUC OL (ROG sto 5. ete alin erersraic tse ciere nlaceitinis ciomeate 400 13,446 10.62 | 74.52 | 5 
10 | Dissolved phosphate rock.................+-- 800 6,791 | 10.47| 78.78 | 6 
| 
11 | Muriate of ORAS seme Once cna mice | 400 16,929 11.80 79.88 | BR 
NIE AbCLOL SO OSisatcciirsoeta nrc Aone cieicsaladlecepian 400 = = 
ta { Dissolved phosphate rock..................-- 800 } 9,839" 77 oe | 7 
INTGraAbe OL SO0As cee oth me son sciiae asians 400 = or 2 
a") { Muriate OfipPO taser Maceo een eae | 400 } ral aoe | ve 114 
Dissolved phosphate rock..................-- | 300 | 
14 | Mariate for P Peis] Necen Gao DcSHBEbTe 4OGdde DOODLES 400 } 16,0007 ceed) | ee le 
15 | Nitrate of soda (lime one ton)............... 400 8,748 6.63 | 65.32 | 9 
16 Phosphate rock ‘* COS A acne oooodetT 800 5,616 6.98 68.77 | 6 
17. + Muriate of potash ‘* Oy aBearics oer aoc | 400 11,367 8.29 | Mend 12 
| { Nitrate of soda Of Dia at Mead OI ee SESIOND 400 . a 
18) { Phosphate rockin cc@ Me eet Als a. | 800 } 10,680 phe | em 9 
| { Nitrate of soda ee Se Cie fee arate reas ses 400 | ' e a 
19 eumiate Ob potashitte ofl mie Sit eae. soe | 400 § 16, 038 9.13 | 69.37 
|j Phosphate rock ‘* Oe so Sorisg eeu gaes 800 90 | 7 ar 
9 € 
~ mtariie Of patna wit 2 CON as 400 } weil ae Se ral 5 
| 
PU NBPN OLIN Praise tee Need tna Meer yeleiae io a aeiee ateayele li easateroyoarac’s 10,341 9.40 76.92 3 
Di PATA) SMe LARA ARE LEO cctrl hate tin oa meee sank 2,000 11,681 9.01 76.65 9k 
SSA GUA ee caiee oh A fear aenlac hols Seckeet 4,000 15,687 8.18 | 75.11 Th 
UTA" a1 BSS 17 de BAP RO cg CATR OO mEL eee OCIA Dee 6,000 16,821 6.73 | 68.04 10 
Dy A aLORCHEGABNES: a9 a. sicmiemietdiers yi Acters c bieintressieiers 2,000 23,814 10.15 } 78.3 14 


From the above it will be observed that the highest yield of beets resulted where 
unleached ashes were applied. While throughout the experiments applications of potash 
resulted in very marked increased yields, coupled with a rise in the percentage of sugar. 
This indicates that the soil is perhaps more in need of this mineral than any other one 
element. Where phosphate rock is used the increased yield over the nothing plots is 
not so marked; indeed, where phosphate rock alone at the rate of eight hundred pounds 
per acre was applied, the yield was lower than that on a plot near by receiving no ferti- 
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lizer, though thoroughly rolled. Noting the plot on which nitrate of soda and phosphate 
rock were applied the yield is less than on the plot receiving nitrate of soda alone, 
indicating an injurious effect from the application of the phosphoric acid. 

Particular interest is centered on the results from applying sand, which seems to 
supply even better than carefully compounded fertilizers some of the demands of this 
soil. The yield of beets and the percentage of sugar is very satisfactory under this 
application. For the excellent yields on the nothing plot where land was thoroughly 
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rolled, we can give no other reason than that this soil held the moisture better during 
the drouth than did the other plots. 

On the effect of application of air slaked lime the results are very unsatisfactory 
and somewhat contradictory. Where the lime was applied in 1898 at the rate of two 
tons per acre, its effect on this crop, as well as others grown on the same plot, seems 
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to be absolutely injurious, while comparing the results from applications made this 
year (1899), plots 21-24, we find a gradual increase in yield as more lime was applied, 
coupled with a corresponding decrease in the percentage of sugar and the co-efficient of 
purity. 

Again, comparing plots nine to fourteen with fifteen to twenty, where treatment 
was the same, with the exception of an addition of lime, we find generally a falling off 
in the yield, which is also accompanied by decrease in the percentage of sugar and 
co-efficient of purity. 


TEST OF VARIETIES. 


Variety tests have been conducted during the past two years, using each year the 
varieties of seed that have been at hand. 
Below is a table giving yields per acre each year, and results of analyses of the same: 


TABLE 5.—Test of varieties. 


1898. 1899. 
Name of variety. ne i aig 
Q Yield Yield ‘ | 
per acre. Ber Bae | Purity. | per acre. es an Purity. 
Pounds. »| V&A" Pounds. Gare 4 
| 
| 
PTA TAG OTs cyelete i/o losalsl-leh te eeip ia) ols iniass/el aie" =] eye 19,076 14.03 85.5 10,283 14.00 | 80.60 
WALI WAN ZIE DEV OT if olaye =) -\a/eicl« 9\s 0fe12)10/ 16 66 aie 20,840 12.92 74.2 10,619 13.64 | 78.50 
Wale Blanche A MelOre’. 01:2 fsAce- fre ctem ors 18,061 12.39 UeO eesodboLee cn] SonaotocdcllocdounneoL 
Wal OnI MN PLO VCO cere se tiene ence = catelaaiclae 18,493 12.92 81.8 12,020 12.80 | 79.10 
ilein wan] CHENET 5, qa1- o\,0/01-1» «1021-40100 2 a= 14,114 13.09 | (AGO Geeeaner ced joacaipoo dbsedb do 6c 
Schreiber’s Elite.............0.sseeeeeeee- erhbE Lk TSO! Ie SBULOG| 4. eek cate eolecen eee 
Baumeier’s Improved Kleinwanzlebener. 18,074 12.36 | Yee Radice cncdsalnSsebetcde puto aaene 
Beindorf Elite Kleinwanzlebener........|............ \unsonoone ee ocacdeee 9,110 13.16 77.50 
PPItSCRRKEM NITES Ie sc nacaas ae ee eee sires sere Jo eeseeceeeee oboooseaucn Itefavorele late laters 10,289 14. | 75.3 
| | | } 
NUDTIGG bot scoridabe a abcis CRB BOLURLOOE OE CHO [CuGeO rod SCER DL boc Je sseeeeees 8,651 15.77 | 83. 
(Pin TEST yAgspnotbdee to sO eb Ontos Tate CDOS tOH Igo Ta Coricco Dol bob oe ernr6 Gcaeeaa ce 11,390 14.38 | 80.90: 
REPEC Mee arate ereckey rare elereicre aie srave sie everett etsvele’m a eave sts lollkeisrels ereiehele))|(etetele e/eteaiaie 10,874 15.00 | 83.70 
LE Maer e WAee de sone loot Geno RonOpoodre SOO0C| OOUOrdUG Ucig| Shap DOLBoD Ia aacodnage 10,895 15.83 81.40 


It should be noted that the above are yields of perfectly clean beets, carefully 
trimmed for factory purposes, and that the soil on which they were grown is not such 
as we would select: for growing beets were we raising them for commercial purposes. 
The yields for the two years seem to compare well, relatively, with the yields of beets 
on the farms of the State. 

From the tests of sugar beets made throughout the State with seed furnished by the 
Department of Agriculture and sent out from this office, the following tables of averages 
have been arranged: 

Reports from 257 farmers who tested Kleinwanzlebener, gave the average percentage 
of sugar 16.42, and purity 83.3. From 47 farmers testing Vilmorin Improved beets, 
average 16.50 per cent sugar and 84.4 purity. 


EXPERIMENTS ON DIFFERENT KINDS OF SOIL. 


The table below is a summary of the experiments made by farmers throughout the 
State and gives the average analyses from five different kinds of soil, as classified by the 
men performing the experiments. The average yield in 1899 is also given: 


1897. 1899. 
| - Ate. 3 
- Per cent + Per cent 

No. of : . No. of = ;: Tons 

sugarin | Purity. 3 sugar in | Purity. ; 
analyses. juice. analyses. juice. per acre. 
Claw LOAM yan caituee «can vheccra ae xO 16.84 81.7 34 14.90 86.6 16.01 
PSIG GS cay cn lees eo cele's 140 16.37 | 84. | 58 | 14.60 81.1 12.16 
SENG eRe paG iat ck Ea EE nee 62 16.01 83.5 | 29 | 14.70 80.5 11.51 
Olay, ttn tee etter oa tun Nees 6 0 | 22 15.90 81.6 | . 8 14.30 79.2 11.33 
IMIG Wn ao ce Petar site Seiten 4 13.14 | 78. | 15 | « 13.11 | 78.3 15.11 

| | 
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While the above classification is not in accordance with any fixed rule, we may 
assume that a mixture of even parts of sand and clay, or varying ten per cent from 
equal parts, is a superior sugar beet soil. 

Looking at the products from muck soil and considering the vast areas of this kind 
ot land in the State, running from black ash and tamarack swamps, with the subsoil 
only a foot or two from the surface, to the muck deposits going down twenty 
feet or more, we are confronted with a matter of very great economic importance to the 
Michigan farmer. These marsh and muck soils in favorable seasons are especially 
adapted to the growth of root crops, but unless there is a liberal admixture of mineral 
matter, or alluvial soil in the muck, or the subsoil is so near the surface that the beet 
roots can penetrate it, beets very low in sugar content, only, may be expected. 

Improvement of these soils by fertilizers, cultivation and drainage, and the selection 
of varieties of beets adapted to such conditions, will form a prominent part of the future 
experiments with sugar beets. 


TIME OF SAMPLING, 


To determine the effect of fall growth and weather conditions on the sugar content 
of beets, specimens were carefully collected on consecutive dates the past season and 
promptly tested. 

The ten days selected for taking the samples covered the period during which most 
of the beets in the State were harvested for factory purposes. 


Average. 
Date of sampling. Percent purity. | 
| Subse: | Percent! purit 
| sugar. y- 
“Ole Wel ate) RIE ese ae te cl Sad Ain RSG TOL Are irn Is AD EoRae Giomirdo Doee Ui a 83. 
eS Le IAG OB OMI OBOE Ro OOOO CROLL Rote OG PFO Dey Chee MCT ONC TET 5.20 83. 
Us OEE Re IM Cae R aS EIR AS TO RoC ODD COLES OUCOt Gra DDOOME USL Taig jee) 81.8 | 14.74 82.23 
eo AT ie eee GRRE aire Ne OPA oblast i AA Me Ree Re ia JO SECS ER | 
BNO VEMDOE Lite ctiastaealeciradooa cans s caw civnie cmpiereioclevote mehr e werotaghin Mapes E85 aul ae rhe 7h 
“ Oa AM OeS ne Nace aaa ey eo Pe aath 14.17. | 88.5 | 
“ RU Misia Nic inp Ss OP SERA a ae neta. Sh te aN 13.30 79.3: | 
= DS Ser arcs ow ateeerS Nw RIESE IDOI Sale eieteserevelele te eter bl ate revels mtptniace a iaie tate 13.97 | 82.3 | 13.89 81.03 
wk fi EO ere ci MA OTHE OCIOD TORE Te Ror sem ager: ac 13.90 78.80 | 
st CES SA UO oe SENS Cees IAC RAIS OTA IOP nic HE mn ea TN 81.23 
| | 
INS (oie ¥ 9 RETO SA OD ROO dan SoC OOROUE DOME cOSeRen fuer cos oa os IDOK 14.313 81.66 | 


The above table shows a general slight falling off in sugar as the season progressed, 
the first five tests averaging .85 higher than the latter five. 

It was not possible on the particular plot where these beets grew to make a test of 
the growth during the 37 days covered by the experiment, but the weather and soil 
conditions during this period were so very favorable to plant growth that it is reason- 
able to assume that the beets grew in size proportionately more than they decreased 
in sugar content. 

On a piece of muck ground comparisons in yield were accurately made on seventeen 
small plots, which resulted in a growth from October 20, when the yield was 10,630 
pounds per acre, to November 23, when the yield was 13,523 pounds, but in the mean- 
time the percentage of sugar decreased from 9.53 to 7.75, and the purity from 74.41 to 
69.29. 

In Ohio,* in 1897, date of sampling by growers showed a gradual increase in per cent 
of sugar from September 12 to November 18, while by counties the amount of sugar 
increased, though very irregularly. In 1898+ the results from dates of sampling gave 
very irregular and inconclusive results. 

According to Headden, of Colorado,{, “Beets may remain unharvested, under favorable 
conditions, without loss of sugar or weight of crop.” And, furthermore, “The weight 


* Ohio Experiment Station Bulletin No. 90. 
+ Ohio Experiment Station Bulletin No. 99. 
+ Colorado Experiment Station Bulletin No. 46. 
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of the leaves does not increase materiaily during the last six weeks of the growing 
season, but during this time the weight of the oot increases by 64% of its. weight 
at the beginning of the period, or 39% of the weight of the matured beet.” 

In 1898, Cooke* found from samples of eight varieties tested October 1, average per 
cent of sugar to be 15.85, with purity 80.3. The same varieties tested three weeks 
later gave 16. 22% sugar, with purity 77.5,—a gain of .37 in sugar, but a loss of 2.8 in 
purity. In four tests made October 8, compared with beets from the same source on 
October 29, gave a loss of .13% sugar content and gain of .07 in purity for the later 
sempling. 

Out of over 500 samples of beets analyzed by the chemist of this Experiment Stations 
taking the average of ten out of each consecutive fifty, we get the following results: 


Average 
E SS 
Laboratory numbers Hee rene Purity. | | 
8 eee peruse 
| eugar, i) OtSDy 
| 
LEM) non ododades vopoogwn coon Sood Ace canoorens odonndporsAOHadoheodae 15.24 | 81.82 
MEAN ervorenddod god bo COCO RUNOOOTU AN atiDda aDoDO ope EConeMdarbGascnsasds 15.38 81.48 | 
IMG eambp © cooooced us boopeoeonooS sera noEEDoebonpondppRooooDedsuads 14.29 78.92 14.78 81.29 
IGTSWAl eomodano gue deaneaaonooncobodonbangs hao coonmnoagnocsoondacanid 14.90 81. 
DOT TL Saeaieie larclsiataiessis etiaieseislereferoion) stecereveis oiecats Joobbcancaanoustovcdendeec 14.08 83.23 
PUSURI nod yoge HH ODNOD CoFaD I NODOGO CU agonaoooROMnoaDsasMoononbpondoanac 13.31 | TT .57 
Rinl=sili)no Aanon sobeno goose opsarod Donsao sAenooOddNMoOUAsdoOasOO lac San | 14.05 79.55 | 
ZnS oconbadobonvouaqdoop suns up dane anosqouutbocuuDoonuncodocouae 14.22 80.76 | 14.45 79.87 
<iii4| las opangelsododonnhsocomdoonabobonocscoddoHoUnRogenqoioamcAtadac 15.55 | 79.11 
JEG coc ccnne coqouteondsbooppnobogsoecuboooupboy poobOMEcocdnabaces | 15.12 | 82.36 
JANIGTE NE Dos daa usaudbor np Soa dnd doavonopdoona soc COGOD Houde OponAvOse | 14.62 | 80.58 | 


The above figures show the results from consecutive analyses and are in no way 
definite. They would, however, indicate approximately what the results would be as 
beets are delivered at factories, showing a slight decrease as the season progressed, 
both in percentage of sugar and co-efficient of purity. 

The first samples, numbers one to ten, were analyzed about October 15. The work 
of analyzing the following samples progressed continuously until December 1, when the 
last samples, numbers 451 to 460, were completed. 


* Colorado Experiment Station Bulletin No. 51. 
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The beets on the left of the above plate are specimens showing beet scab, which 
prevails in some places, while the right half of the cut shows some typical smooth. 
beets. It is interesting to note that the scabby beets in this instance grew on land 
adjacent to that on which the smooth beets grew, except that where the scabby beets. 
were produced the ground for years had been used as a potato patch, thus indicating - 
very plainly that old potato patches are to be avoided for beet fields. 
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PLATE NO. IV. 
‘ 


Crown gall—a disease of sugar beets which is not common in Michigan. Cause not 
known. Supposed to be due to a fungus—a few specimens observed on the College farm 
in 1898. 


dL 
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PLATE’ NO. Y. 


Relation of size of beets to sugar content. 


The accompanying cut is made from a photograph of beets analyzed. ‘I'he largest 
beet weighed eight pounds and four ounces and the smallest eight ounces. The weight 
of each beet is printed over it. The analyses of the beets is given in the next table. 
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wt 
Weight in Weight in Weight of Loss in cE Average. 
photograph. laboratory. | trimmed beet. | trimming.| € s =| 
2 ‘ Ow ~— 
or 89 Os 
: a | H = 3 Taio Purity. 
Lbs. | Ozs. | Lbs. | Oza. | Lbs. | Ozs. | Ounces. | SSA | Pa é ; 
8 4 8 3.5 6 0 35.5 27 11.60 75.3 
7 2 7 1.0 5 2 31.0 27 rr 45 ae 
6 12 6 11.0 5 t 23.0 21 4.14 81.2 
6 4 Sv ea-04| 4 4 29.0 30| 13.42] 78.0 bet) eile 
5 12 5 11.0 4 6 21.0 23 12.66 75.3 
5 9 5 8.0 4 2 22.0 25 10.92 74.3 
5 4 5 3.0 3 4 31.0 36 13.70 76.1 
5 2 5 1.0 3 15 18.0 22 12.13 Wiel 
4 14 4 12.0 3 15 13.0 17 11.60 17.3 
4 9 4| 6.0 3 12 10.0 14] 12.89] 79.1 brecdll aye eC 
4 4 4 0.0 3 7 9.0 |} 14 14.97 80.5 
4 0 3 13.0 3 0 13.0 21 14.39 79.1 
3 0 3 We deonoar.calisoacjcocus||nesooodccocdl log DuCme 12.66 80.1 
2 4 2 CMO aes Seatl|oaanocod|ladboccccocbnlocapo aed 15.23 82.8 
2 0 1 UU lleoe oe aca laguecmod| oppo Deoncan (coecannd 16.08 84.6 
1 11 rf ie ot Ma Na RE A ah 16.96 | 84.8 ETE pe 
1 (al ac cagocllocconcod (Cucocoord| lospocras 4.5 10 16.08 84.6 
8 to 12 3 6.0 3 2 4.0 T 17.30 85.6 


Plate No. VI shows a lesson in distance apart of planting the beets. Beet number 
one grew in soil where the head had an abundance of room in which to develop, as did 
also beets numbers two and three, while number four is a normal beet, growing in 
properly spaced rows, with near neighbors on either side. 

The following are the weights of beet number one: leaves, 361, ounces; head or top 
of beet, 26 ounces; trimmed beet, or the portion which would be received at the factory, 
281, ounces. It will be seen that over two-thirds of the growth of this particular plant 
is not merchantable beet. Beets two and three indicate the amount of waste where 
beets are grown on hard soil and project a considerable distance out of the ground. 

The position of the lower knife in beet number two, and the knife on three, indicates 
the line of demarkation which separates the portion growing above the ground from 
that below, and according to instructions from factory men, is the place at which the 
beet should be trimmed. Beet four is a typical beet, having three and one-half ounces 
of head and thirty-two ounces of merchantable beet. 
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SOME INSECTS OF THE YEAR 1899. 


¥ 


BY RUFUS H. PETTIT. 
Bulletin 180.—Entomological Department. 


INTRODUCTORY. 


The aim of the present bulletin is to give short accounts of such insects as have 
attracted special attention during the summer of 1899, together with advice as to 
remedial treatment. Many other insects have been present and have done injury, but 
euch only were selected as had not recently been noticed in the bulletins of this office. 

Correspondence relating to injurious insects is desired, and all aid and advice in our 
power will be at all times freely and gladly given upon application. The best means 
we have of finding out the needs of the farmer is through the letters sent us asking 
gor advice in regard to specific insects. In writing for information, it is always best to 
send one or more of the insects in question or some of their work. A piece of the 
insect itself is usually more valuable than a lengthy description, and in sending speci- 
mens, the best way is to enclose them in a tight tin box, with few if any air-holes 
(insects require much less air than we do). Together with the insects themselves, it 
is well to enclose some bits of the natural food for their use on the way. Always label 
the package with the name of the sender to avoid confusion, as we often receive many | 
boxes at a time. 

Never dip specimens in kerosene or other insecticide before sending; in case of scales, 
put them in a tight tin box. 

In sending insects or their work, always address to the Entomologist of the Experi- 
ment Station, Agricultural College, Mich. 

The writer wishes to extend his thanks to Dr. L. O. Howard and Dr. C. L. Marlatt, 
of the Department of Agriculture, Washington, D. C.; to Miss Mary E. Murtfeldt of 
Kirkwood, Mo., and to Prof. Herbert Osborn, of the Ohio State University, for deter- 
minations of insects, reference to which is made in each case. He also wishes to 
express his appreciation and thanks for the many kindnesses shown him by Prof. . 
W. B. Barrows, professor of zoology in the College. 


246 


Pie ORME ee ea a 


STATE BOARD OF AGRICULTURE. 


CONTENTS. 


Red Spider, Tetranychus telarius. 

European Fruit-seale, Aspidiotus ostrewformis. 

Apple Leaf-miner, Tischeria malifoliella. 

Garden Web-worm, Lowostege sticticalis. 

Pallid Flea-beetle, Systena twniata var. blanda. 

Triangle Flea-beetle, Disonycha triangularis. 

Blister-beetles, Epicauta cinerea and its variety concolor, and E. pennsylvanicdar 

Other Sugar-beet Insects, Diabrotica vittata, Geocoris bullata, Agallia sanguine~ 
olenta, Spilosoma virginica. 

Strawberry Root-borer, Typophorus canellus. 

Bumble Flower-beetle, Huphoria inda. 

Red-raspberry Saw-fly, Selandria rubi. 

Carpenter-bees, Xylocrabro stirpicola and Ceratina dupla. 

Formulas for Insecticides. 


EXPERIMENT STATION BULLETINS. 247 


THE RED SPIDER. 


(Tetranychus telarius Linn.?) 


A visit to the orchards at the South Haven Fruit-testing Sub-station was made 
on September 5, and at that time many trees in that region were affected with a 
mite very closely resembling the red spider, and which probably will prove to be that 


Fig.1. Red Spider, Tetranychus telarius, enlarged. (Original.) 


species. Fig. 1 shows one of these mites. It is probably well known that the red 
spider is not a spider at all, but a mite, and so small that it requires very good eyes 
to detect it, and a good magnifying glass to see any detail. 

The mites here did not confine their attention to one tree, but apparently the same 
mite infested plum, apple, peach and chestnut. It was also seen on honey locust. The 
injury was mostly connned to apple, plum and peach. 

Unlike the ordinary work of the red spider, no threads of silk were seen, though 
these may have been present and escaped notice. The little mites were seen in quantity 
congregated on the under side of the leaves, though they worked on both sides of the 
chestnut leaves. The leaves of the apple and plum curl downward and the surface 
becomes uneven and unhealthy looking, almost blistered. The effect on the young 
trees is quite serious, stopping the growth and stunting the tree. Small apple trees, 
two or three years old, badly affected, showed very little growth during the past season. 

The red spider and all its allies, thrive best in a warm, dry atmosphere, and, as the 
past season has furnished ideal weather from the standpoint of the mite, it is easy to 
understand why they became so numerous. It is not likely that they will often become 
so serious as during the past summer, because our summers are usually more moist. 
This mite has, however, appeared many times before, both in Michigan and in other 
states, and has proven itself well worth being placed in the list of out-door pests. Other 
observers record it, or something very like it, on strawberry, grape, garden plants, pear 
and other plants. Mr. T. T. Lyon records it on plum in 1875.* 


REMEDIES. 


In the greenhouse, the remedy is moisture, a spray of water being considered the 
best remedy when the plants will stand it. Out of doors almost any contact insecti- 
cide, such as kerosene emulsion, soft soap and water, whale oil soap, ete., will keep 
the pest in check if it can be made to reach it. The leaves being curled slightly and 


* Rep. Secy. State Pomological Society of Michigan, 1874-5, pp. 233-249. 
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curled inward, always act as shields for the mites. In order to reach them, a nozzle 
that will admit of spraying upward from beneath, like the cyclone nozzle, or some side 
delivery type of the Vermorel, must be used. The spray must be forcibly applied and 
each tree must be thoroughly treated. 


THE EUROPEAN FRUIT-SCALE. 


. 


(Aspidiotus ostreaformis, Curtis.) 


It is the unpleasant duty of the entomologist to warn the fruit-growers of a new 
pest which possibly will prove to be a serious one. It belongs to the group of scale 
insects and very closely resembles the eccentric scale, sometimes called Putnam’s scale. 
It is, however, much more prolific and sometimes forms a crust of superimposed scales, 
which is conspicuous, over the limbs and trunk of a tree. This insect was discovered 


Fig. 2. European Fruit-scale, Aspidiotus ostreawformis, scale of male and female. (Original.) 


in America during the past year (1899) by Mr. Theo. Pergande, of the Division of 
Entomology, Department of Agriculture, Washington, D. C. 

In an article on the subject, Dr. C. L. Marlatt,* assistant entomologist of the Depart- 
ment of Agriculture, states that the scale is now in New York, Ohio, Michigan, British 
Columbia, Ontario, Can., and Iowa. He gives a list of food plants, including apple, 
plum, pear, cherry, prune, Populus tremuloides (aspen), Platanus orientalis, date 
palm, Calluna vulgaris, oak and white oak. The writer has found it also on silver 
maple (Acer dasycarpum), mountain ash, and currant. 

When material, suspected of belonging to this species, was first found, it was sent 
to Dr. L. O. Howard, entomologist of the Department of Agriculture, who kindly 
verified the specimens for the writer until subsequent familiarity with this species 
made determination at the home station certain and accurate. 

On account of the extremely close resemblance of this scale to one or two other 
species, it was found much more satisfactory to compare suspected material with 
authentic specimens than to work from descriptions alone. 

The insect is a well-known fruit pest in Europe and probably was introduced into 
this country as early as 1890. One case in the State is thought to have been infested 
from a shipment of plum trees received from an eastern nursery about nine years ago. 

In our State there are known to be few localities infested, and these few are well 
defined and none of them in or near nurseries. The scale has killed several fine, large, 


* Science July 7, 1899, pp. 18-20. 
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‘soft-maple trees, and others are very sickly, while on the other hand, other trees growing 

apparently under the same conditions, except for the presence of the scale, are vigorous. 
Currant bushes suffered severely, but after treatment have recovered quite well. Two 

large mountain ash trees show the effects of the scale by a very sickly appearance. 

The worst case on record in Michigan was that of an old orchard, visited by Mr. 
Trine, State Inspector of Orchards and Nurseries, on information obtained from this 
office. this orchard has not been seen by the writer up to this time, but Mr. Trine 
reports 77 trees as infested and 55 of them dead or nearly so, nothing but sprouts are 
left. The remaining 22 trees are more or less affected. In this lot the Damsons were 
least affected, seeming to stand the scale very well. There were a few cherry trees 
-affected, but not seriously. Curiously enough the damage in the case just cited did 
not appear until the pr esent season, and in estimating the damage caused by the scale 
we must deduct that done by the extremely severe winter immediately preceding the 
killing of the trees. It is almost certain that neither the scale nor the cold weather 
‘alone would have killed the trees, but together they made a very bad combination. 

Very little if any injury was noticed before the past season, which shows that the 
scale had not become bad enough to kill of itself alone. 

In the case of an orchard visited by the writer, about twenty plum trees were affected 
‘by the scale, the trees were mostly Lombards, with two Burbanks and one unknown 
variety. One tree died, to all appearances, from the scale, and four were taken out 
because they were about to die. 


Fig. 3. Eacopean rruit-scale, Aspidiotus ostrewysormis, on limps of plum-tree. (Original.) 
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The wood of limbs two inches in diameter ‘was distorted and dimpled where the 
patches of scales were found. The scales are in patches (Fig. 3), not covering the 
tree, and the bark is slightly discolored (darkened) wherever the scales oceur. No 
purple stain is noticeable in the cases examined, as often occurs in the case of the San 
Jose scale. 

In the case last cited, there was a small peach orchard joining the plum orchard, im 
fact it was really one orchard containing plums and peaches, and the trees were im 
elose proximity. The peach trees had been set out for four years, yet a careful exami- 
nation tailed to reveal the presence of the scale. This is all the more surprising whem 
we consider the close botanical affinity existing between the peach and the plum.. 
In all the specimens received we have never seen a case of the scale on peach trees.. 
It is hoped that this most luscious of fruits will continue to hold its own against the 
scale. 


NATURAL ENEMIES. 


While examining the soft maple trees referred to, several minute beetles belonging to 
the Coccinelidae were seen and one was captured. It proves to be Smilia misella, Lec.* 
Large patches of the skins of a Coccinelid, almost certainly Chilocorus bivulnerus, were, 
noticeable. One of the adult beetles was captured among them and several were seen. 
Mr. Trine also noticed these patches of cast skins, some of the patches three feet long: 
and extending half way round trees five inches in diameter. 


REMEDIES. 


It appears very plain that this new pest is a dangerous foe, but there are several 
facts in our favor. It seems to respond readily to treatment and it has not the 
destructive qualities and rapidity of spread exhibited by the San Jose scale. Perhaps. 
this is due in part to the fact that it has been recognized and checked before it had an 
opportunity to become as widely spread as its congener, the San Jose scale. 

The best remedies for this scale will no doubt be the same as those which have proven: 
best against the San Jose scale; winter spraying with whale oil soap or kerosene emul- 
sion, or perhaps the kerosene and water mechanically mixed. In the mechanical mix- 
ture the oil should be used at the rate of one part of oil to five of water and the 
application should first be made on a small scale. See page 140. In the emulsion one 
to six will probably prove efficient. The whale oil soap will be required at the rate 
of two pounds of the soap to a gallon of water, and the preparation should be applied 
hot. These strong sprays must be applied in the winter time to do their best work. 
The soap solution would do a good deal of damage if applied when the leaves were on 
the tree: it is likely to kill the tree outright. : 

All specimens of anything resembling a scale should be sent to the Entomologist of 
the Experiment Station at the Agricultural College, where it will receive prompt atten- 
tion and the results of the examination reported to the sender as soon as possible. 
Many samples of scales not of much importance are received, and the knowledge of what 
the scale really is must prove a relief to the sender; on the other hand, if a scale like- 
the one under discussion is present, the owner wants to know just what it is as soon. 
as he can, in order to apply a remedy before it is too late. 


DESCRIPTION OF INSECT. 
(Aspidiotus ostreeformis, Curtis.) 


Female scale irregularly rounded, conforming to the surface of twigs or other scales. 
‘Ashy-grey in color. Exuviae often orange, sometimes brown, in color; covered with a 
crust of secretion; first cast-skin often showing through crust and second invisible 
unless crust is broken. Crust light in color and translucent. Size 11% to 2 mm. 

Male scale darker in color and smaller, 1% the size of the female. Cast-skin raised 
and more or less flat. Often a slight raised rim around outer edge; central nipple 
present. The color is black or brown and the rim around the cast-skin and the central 
nipple are often whitened. 

The characters of the pygidium or terminal segment of the female are as follows: 
One pair of well developed lobes beside one or two pairs of poorly developed or even 


* This beetle was kindly determined for me by Mr. Schwarz through the kindness of Dr. L. O. How— 
ard, Department of Agriculture, Washington, D.C. 
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rudimentary lobes; median lobes broad, rounded, with a deep notch at about one-third 
the distance from the distal margin. Laterad of the median lobes are two pairs of 
incisions in the body wall with thickened edges, and laterad of each of these is a rudi- 
mentary lobe. , 

There are a pair of inconspicuous, simple plates between the median lobes, also a 
pair of broad, short, simple plates caudad of each of the incisions. Sometimes these 
plates opposite second incision are serrate on outer side, there being five or six teeth 
on a plate. 

The spines are situated as follows: One pair on lateral margin of median lobes, one 
pair between first and second incisions, one pair laterad of second incision, one pair 
half way from median lobe to penultimate segment and one spine about one-fifth the 
distance from penultimate segment to median lobes. 

There are five groups of spinnerets. Posterior laterals, 6-10; Anterior laterals, 6-9; 
Anterior,mesals, 1-5. Laterals in oval patches. 


Fig.4. European Fruit-scale, Aspidiotus ostreeformis, last segment of female. (Original.) 


THE APPLE LEAF-MINER. 


(Tischeria malifoliella, Clem.) 


Toward the close of the past season, an examination of a great majority of the apple 
trees in the vicinity of the Agricultural College would have revealed the presence 
of mines in the leaves. Light colored patches on either the upper or lower surfaces. 
were not uncommon. These patches, when torn open, showed the spot to be merely a. 
blister-like space where the soft fresh tissue of the leaf had been eaten out by a small 
caterpillar working between the upper and lower skins or epidermises. Such mined 
leaves were not uncommon in Ingham county and at South Haven they were found to. 
be very numerous. 

The larvae are said to change to the pupal condition during September, and to remain 
in that condition until the following May. At the time when they were examined, Sep- 
tember 6, the larvae were in a full-grown condition, and Mr. Fulton, the Superintendent 
of the Sub-station, informed me that they were in a similar condition about the middle- 
of July. This would indicate two broods a year. When made in apple leaves, the mines. 
are irregular in form and rarely exceed three-quarters of an inch in size. The young: 
caterpillar just from the egg, constructs a very small thread-like channel, which gradu- 
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ally widens out in the form of a trumpet until it becomes about as wide as long. The 
course of the mine is largely determined by the large veins of the leaf after this stage, 
and the mine often is tunneled back under the point where the original start was made. 
Vig. 5. These mines, as before stated, occur on either the upper or lower surfaces of the 
leat. 


Fig.5. Apple-Leaf-miner, Tischeria malifoliella, work in apple and blackberry leayes. (Original.) 


The little caterpillar that builds the tunnel is about three-sixteenths of an inch in 
length, slender, tapering gently from near the head to a very small size at the tail, 
light yellowish-green in color, with a brownish black head. The legs are reduced to 
mere depressions in the skin. The segments are strongly marked. Fig. 6. 
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When the larva becomes full grown he pulls together the opposite edges of his mine 
until he makes a fold in the leaf, when the tiny room thus formed is lined with silk 
and the tranformation to the pupal stage is made. The adult which comes forth from 
this humble abode is a delicate little moth measuring slightly more than one-quarter 


Apple-Leaf-miner, Tischeria malifoliella, larya and[adult. 


Fig. 6. 
(Original.) 


of an inch from tip to tip of its extended wings. Fig. 6. 
The color of the front wings is dark brown with a purplish 
tinge dusted with occasional scales of yellow. The hind 
wings are dark grey; the head and body are colored some- 
what after the manner of the front,wings. These dainty 
httle moths mate and lay eggs that hatch out into the 
caterpillars which mine the leaves. : 

If the apple leaf-miner would confine its attention to the apple, and not increase 
its numbers more than it is in the habit of doing, no one would find fault with it, but 
there are other hosts on which it thrives and among them the blackberry. In working 
on the blackberry, the leaf miner builds a much larger mine, often using up the greater 
part of the leaf for this purpose. In the experimental plots at the South Haven 
Sub-station, the damage was quite considerable, resulting in greatly weakening the 
plants. The insects seem to breed in the neighboring apple trees and to come to the. 
blackberries from there. The specimen from which the accompanying figure was drawn, 
was bred from a mine in blackberry on September 14, rather a late date, but no others. 
came with it, although many mines were enclosed in the same cage. The mines of an 
insect—almost certainly this species—were found near by on wild running blackberry 
end wild crab-apple. 

REMEDIES. 


As the insect works inside of the leaf where. no. poisons will reach it, the only 
practical remedy is to mechanically destroy the larvae and pupae in the mines of the. 
leaves. As stated, there are two broods, one going into the pupal stage in July, and) 
the other in September and early October. The October brood passes the winter in the 
mines and emerges in the spring, usually in May. Now if we gather up the leaves, 
just before snow falls or very early in the spring, and burn them, we shall kill all the. 
insects contained in them. Of course the leaves under the apple trees should be gathered: 
also and burned at the same time. 
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GARDEN WEB-WORM. 


(Lowostege sticticalis, Linn.) 


About the first of September, complaints were received from the vicinity of Three 
Rivers, Mich., of a “worm” that made a web in the sugar beet leaves. In some places, 
the entire crop was threatened by the ravages of these insects. Examples of these larvae 
or caterpillars were examined and recognized as one of the garden web-worms of which 
there are several species. Specimens received were about three-quarters of an inch in 
length, pale yellowish-green or reddish-yellow in color, with black setose spots. The 
head is yellowish-brown marked with brown spots; the prothoracic shield a httle lighter 
in color: dorsum of first two segments each bearing four black spots; segments, three 
to eight. each bearing six black spots arranged in two triangles, one on each side; 
segment nine having one median large spot with two lateral smaller ones; segment 
ten having dorsal shield dirty yellow in color with brown spots. Under side of body 
somewhat lighter and marked somewhat similarly with dirty spots. Each spot is 
bordered indistinctly with pale. Legs pale with darker markings. Fig. 7. Specimen 
received August 28. 


Fig.7. Garden Web-worm, Lozostege sticticalis. (Origina}.) 


On September 8 a visit was made to the place of Mr. S. M. Constantine, of Three « 
Rivers, Mich. The field visited was about a mile out of town and was thirty-six acres 
in extent. The worms had been noticeable for about ten days or two weeks, working 
very voraciously during the dry, hot season, but not doing so much harm since the 
abundant rains had commenced. Nearly all the beet plants were affected and many 
riddled. The caterpillars work, either in a web spun about the tender leaves at the 
center of the plant or else on the underside of the larger leaves, where they are 
either protected by a slight web or without any. The holes eaten by the caterpillars 
are irregular in form, they vary in size, most of them being between one-fourth and 
one irch in diameter. In places, the tops of the beets had entirely disappeared, but 
the beets were easily seen by pulling aside the earth, most of them showing young 
sprouts ready to come forth with the first rain. The loss of foliage in this field was 
considerab’e, about three acres being entirely denuded. At the time when the field 
was visited, the larvae were rapidly disappearing, though a few were to be found. 
A quantity was collected and placed on fresh beet leaves to be reared in the labora- 
tory. A number of adults were seen and one was captured; it was kindly determined 
for me by Miss Mary E. Murtfeldt, of Kirkwood, Mo. The larvae, on reaching full 
growth. descend into the ground and spin tubes of silk therein, where they pass the 
winter and emerge in the spring as winged moths, ready to propagate their kind. Ac- 
cording to Riley and Howard,* the insect probably is two-brooded. This insect is quite 
troublesome in Nebraska, where it is well known. 


* Insect Life, Vol. V, p. 323. 
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REMEDIBSS. 


After an attack by this insect, it always is well to plow in the fall in order to 
expose as many of the larvae and pupae as possible. 

When the larvae first appear, do not wait, but spray thoroughly with Paris green, 
using one pound to 175 gallons of water and adding one pound of quicklime, as 
explained on page 139. At Three Rivers, stronger mixtures were used, but the spray- 
ing was hardly commenced before rain set in, and it is impossible to say Just what the 
result would have been under ordinary circumstances. In applying the poison, use a 
nozzle that allows of spraying upward from beneath, as many of the worms work on 
the under side of the leaves. Keep the leaves well poisoned as long as the worms are 
present and always add quicklime. 


THE PALLID FLEA-BEETLE. 


(Systena taeniata var. blanda.) 


It has been said that no matter what plant or weed be selected, if we attempt to 
grow it on a large scale, insects and diseases perhaps hitherto unknown, will attack it 
and render its cultivation difficult. Whenever a new crop is raised, a number of our 
native species usually take to it, changing their food habits to that extent and some- 
times making unforeseen complications. The sugar beet has had its full quota of insect 
enemies during the season of 1899, and not the least among them has been the Pale 
Flea-beetle. 

This insect is so small that it seems almost impossible for it to do any serious harm, 
but it occurs in great numbers, at times swarming over the beet plants. It measures 
about one-eighth of an inch in length and is yellowish-brown in color. Down each 
wing-cover extends a yellow stripe. The prothorax is yellow and the head brownish- 
red. The legs are yellowish-brown with the hind thighs swollen, and the underside of 
the body is black. Fig. 8. The name flea-beetle is given to this group of beetles 
because of their habit of jumping like fleas when disturbed. 


Fig. 8. Pallid Flea-beetie, Systena taeniata yar. blanda. Original.) 
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While this beetle was probably to be found sparingly distributed over the State, 
most of the complaints came from two regions; first, the region about Benton Harbor, 
both to the north and south; and second, about Bay City. They were first noticed! 
about the middle of June and continued in evidence for several weeks. 

At the request of Mr. H. C. Rockwell, Secretary of the Wolverine Beet Sugar Co., 
one or two fields in the vicinity of Buchanan were visited. The beets were, at that 
time, from one-half inch to six inches tall, and healthy in appearance except for the 
attacks of this beetle and the effect of a long drought, the soil in these fields being 
sandy. The farms of Mr. Chas. Pears and Mr. Chas. Bishop were visited. The insects: 
seemed to prefer the low places, completely denuding areas one-half acre in extent, and 
nearly ruining the rest. On Mr. Pears’ place the loss was estimated at 50 per cent; 
this was the most severely damaged place seen. The beetle was here found to be 
associated with another flea-beetle, blue in color and larger, know as the triangle flea- 
beetle (Disonycha triangularis). 

Beside beets, the beetle was found working on potato, sorrel, and pigweed, and 
appeared also to be working on smartweed and corn. It is said to loye ragweed 
especially and also lamb’s-quarter (Chenopodium), purslane and white clover, as well’ 
as some members of the mustard family. No doubt it works on other plants. 

On the 27th of June. a visit was made to the farm of Mr. Geo. Ziegler of Bay City, 
at the request of Hon. Eugene Fifield, of that place. In company with Mr. Fifield, the 
place was visited, and several sprays applied by way of experiment. The work of the 
beetles about Bay City was much the same as that about Benton Harbor, except that it 
was not so bad and was more patchy in character. 

The effect of a large number of these beetles is easily seen, the young plants are 
browned and withered; on examination, they show that the surface of the leaf, either 
the upper or the lower surface, is eaten out in patches, leaving the remainder to dry 
up and fall out, showing at last only a ragged hole. 

The life history of this interesting insect has not yet been recorded. It is known 
that the larva is a small, slender, worm-like insect which feeds on the roots of certain 
plants, probably largely on weeds. Clean culture, from this fact, is clearly indicated. 

All the severe injury, thus far, has been during dry weather, and it is hoped that im 
an ordinary season, the damage will be greatly reduced. Fortunately the danger from 
it is confined largely to the early part of the season, while the plants are young, and at 
this time it is not too late to re-seed if absolutely necessary. 


REMEDIES. 


7 

A number of attempts were made to apply sprays for the purpose of proving their 
efficacy, but ill luck attended every effort. The writer would start out, with a clear 
sky overhead and every appearance of continued settled weather, and advise several 
test sprays, or if possible apply them himself, when the sky would immediately cloud 
over and rain fall, sometimes for several days, washing off all the poison and sometimes. 
drowning the insects; but what is more important, leaving us without the information 
sought. Owing to this state of affairs, it became necessary to draw on the results. 
obtained in other states. 

In response to a letter addressed to Prof. Lawrence Bruner, of Nebraska State Uni- 
versity, who has worked many years on sugar beet insects, the following reply was. 
received, in part: ‘In reply I would state that we have had very little experience 
in fighting the pale flea-beetle (Systena taeniata var. blanda). Several years ago, 
this insect appeared in rather large numbers on sugar beets early in the year and 
was handled at that time by the use of both kerosené emulsion and Paris green sprays. 
Of the two, Paris green seemed to be by far the more successful, though this insect 
seldom appears except for a week during the time when the beets are quite small.” 

From the foregoing it will be seen that the beetle is not a regular visitor in Nebraska 
and possibly may prove not to be here. It thrives best in hot,,;dry weather and 
early in the season. When it appears, the best course to pursue, until further experi- 
ence has taught us better, is to spray with Paris green, using one pound to one hundred 
and seventy-five gallons of water and adding one pound of quicklime. See directions. 
for mixing on page 139. . 


; 
4 
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THE TRIANGLE FLEA-BEETLE. 


(Disonycha triangularis, Say.) 


Another beetle which works something like the pallid flea-beetle is the triangle 
fiea-beetle, so named on account of three spots arranged in the form of a triangle on 
the prothorax. This little fellow varies from three-sixteenth to one-quarter of an inch 
in size. It is blue-black in color with an orange prothorax, on which the three dots 
are arranged as before mentioned. Fig. 9. 


Fig. 9. Triangle Flea-beetle, Disonycha triangularis. (Origina}.) 


The damage from'this insect was comparatively slight. It occurred with the pallid 
flea-beetle, but its numbers were far from being so great. It was quite plentiful at 
a a and no doubt did a great deal toward bringing about the general trouble at 
that place. 


REMEDIES. 


This insect should be treated the same as the pallid flea-beetle. 


BLISTER BEETLES. 


Throughout the region from Saginaw Bay, southwest across the State to the lower 
end of Lake Michigan, or in other words, throughout the old Saginaw Valley, there has 
been trouble with the blister beetles. This attack by blister-beetles, however, is to be 
expected, being only a repetition of what has taken place in other states when the 
raising of sugar-beets in quantity was commenced. Like several other insects the 
blister-beetles were satisfied with the food provided by nature, until the advent of the 
beet. True they did occasionally levy a tax on potatoes, but they dearly love the wild 

33 
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vetches and almost any plant of the pea or bean family, and as there usually is plenty 
of available food of this and other sorts, they remained here unnoticed, occasionally 
appearing in numbers on alsike, ete. 

With the advent of the sugar beet, the blister beetles were provided with another 
source of food very much to their taste, and one which they seemed to prefer to most 
others. As a rule, the blister beetles appear during the latter half of July and become 
numerous during August and September, devouring the leaves and often doing consider- 
able damage. 

All this looks very bad, but when we inquire into the early history ot the insect, 
we find a very good record which helps us materially to forgive a part of the latter 
depredation. The young blister beetle of the varieties noticed here, passes his larval 
stage in the egg-pod of one of the grasshoppers, devouring usually from 30 to 40 eggs, 
after which he burrows a short distance into the ground, passes through the pupal 
stage, and comes out ready to collect pay of the farmer. 

All the common blister beetles of this region, except the steel-blue one (Meloe), have 
this beneficial habit, so when we see a blister beetle eating our crops, we may be certain 
that he represents from 25 to 40 grasshoppers, literally nipped in the bud. This fact 
should have its influence in considering the insect, and so long as the number of the 
beetles is small, and the crop does not appear to be suffering, it is perhaps well to 
forbear destroying them. However, should they become numerous, and should there 
seem to be danger of damage, the best course is to remove them with a spray. 


Fig. 10. Blister beetle, Hpicauta cinerea. (Original.) 

There are three varieties which have been reported as injurious during the season 
of 1899,—KEpicauta cinera, Fig. 10, and its variety concolor, and E. pennsylvanica. 
The last named species is the one found so abundantly in the early fall in the heads of 
golden-rod. 

REMEDIES. 


When the danger of real injury becomes apparent, there is usually little difficulty 
in ridding the plants by a spray of Paris green and lime, applied at the rate of one 
pound of the poison to 175 gallons of water. Often the beetles will keep coming in 
from the outside, and when the first spray has lost its effect from rain, or other 
cause, it may be necessary to repeat the treatment. 
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OTHER SUGAR BEET INSECTS. 


Fig.11. Cucumber beetle, Diabrotica vittata. (Original.) 


The cucumber beetle (Diabrotica vittata) Fig. 11. This well known insect was 
sent to us on one occasion from the western part of the State, together with a number 
of flea-beetles, as infesting the sugar beet. It has not been found by us or reported 
as injurious to any great extent. 

The large-eyed ground-bug (Geocoris bullata) was sent to us as having been found 
on sugar beets. It is mentioned by Professor Lawrence Bruner, of Nebraska, as occur- 
ring under the same conditions. 

The tarnished plant-bug (Lygus pratensis), Agallia sanguineolenta, Prov.,* and 
Phlepsius irroratus, Say.,* were collected at Buchanan on the beets. Prof. Herbert 
Osborn says, in a letter, “The Agallia has been recorded on sugar beets two or three 
times and may be troublesome.” 

It is probable that the insects of this last sort will not ever multiply so as to become 
very dangerous pests. The cleanest of clean culture, which sugar beets should have in 
order to get the best results, is bound to be of use against them, as they feed on 
weeds in nature, and if the weeds are removed in the field and along fences, waste 
places, ete., and all such places are kept cultivated, these natural feeding and breeding 
grounds will be destroyed and the insects will be kept in check. 

The yellow bear (Spilosoma virginica). Several larvae of this species were found 
in the beet field at Three Rivers. It is one of the common garden caterpillars, not 
ordinarily dangerous and readily controlled by a spray of Paris green. 


* These two insects were kindly determined by Prof. Herbert Osborn of the Ohio State University. 
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STRAWBERRY ROOT-BORER. 


(Typophorus canellus, Fab.) 


2 
Fig.12. Strawberry Root-borer, Typophorus canellus, adult beetle. (Original.) 


An insect, by no means new to Michigan, but which nevertheless is little known, 
is the strawberry root-borer. Prof. Cook mentions it as occurring at Lansing, in 1880, 
at which time it was quite a serious pest. During the past summer it has made its 
presence known in quite an emphatic manner in the southwestern part of the State. 

The full-grown beetle is yellowish-brown in color with ordinarily four black spots 
upon the wing-covers. These spots vary a good deal in size and form. The prothorax 
and head are colored reddish-brown. ‘The entire insect. is highly polished and the 
wing covers are ornamented with longitudinal rows of minute pits, the beetle being 
about one- eighth of an inch in length. Fig. 12. The larva or grub is about the same 
size when fully grown; it resembles a white grub such as is found under sod, except 
in size. Fig. 13. It is sometimes found in numbers an inch or so beneath the surface 
of the ground, feeding on the strawberry roots. When the time comes for it to change 
to the pupal form, it makes a little smooth-walled cell in the soil, where it undergoes its 
transformations. 

The life history is about as follows: The insects pass the winter as adults. They 
have been collected hibernating under rubbish near the edge of wooded land.* The 
adults appear in March, according to Prof. A. J. Cook; they appear in numbers during 
the first part of May. Eggs are laid and the larvae work on the roots while the adults 
continue to eat holes in the leaves of the plants until after the fruit is picked, about 
which time they usually disappear. They again become numerous in August and 
September, according to Dr. Lintner. 


* Schwarz, Insect Life, Vol. V, p. 336. 
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The injury from these little fellows is at times very serious. On May 6th of the 
past summer, specimens were sent us by Mr. 8. H. Fulton, foreman of the South Haven 
Fruit Station, with the complaint that they were eating holes in the leaves of the plants 
at that place, threatening the crop in the case of some varieties. On October 10th, 
specimens of what will probably prove to be Scelodonta pubescens from northern Indi- 
ana were sent us by Mr. R. M. Kellogg of Three Rivers. This is a closely allied 
species which works almost the same as the species under consideration. They had 
constructed small cells of earth and apparently were ready for cold weather. Mr. Kel- 
logge reported that they, together with a root-louse, were killing many plants. 


Fig.13. Strawberry Root-borer, Typophorous canellus, larya. (Original.) 
REMEDIES. 


Whenever the adult beetle is present and the plants are not in bloom, no sets or fruit 
being present, they may easily be destroyed by a spray of Paris green. Mr. Fulton 
used three ounces of poison to 40 gallons of Bordeaux as advised, and reports the 
finding of only two beetles afterward. The result is just as good if water is used 
instead of Bordeaux, provided lime is added. See directions. When the fruit is set, 
kerosene-emulsion must be substituted for the Paris green, as the poison is very dan- 
gerous when applied to a fruit which ripens as quickly as the strawberry. It is almost 
certain that the use of commercial fertilizers or tobacco dust would prove useful. 
Of course it would be folly to use infested ground for the purpose of setting out new 
plants. Wait until the insects are starved out and do not grow strawberries very near 
the old infested patch. 

For the larvae of the Scelodonta pubescens, late fall plowing or early spring plowing 
will bury many of them so deeply that they will never come out. 


THE BUMBLE FLOWER BEETLE. 
(Buphoria inda.) 


During the first warm, sunny days of spring, it is not uncommon to see numbers 
of clumsy beetles flying swiftly about in circles over a clear space of grass or lawn. 
The flight is rapid and accompanied by a loud humming noiseggnot unlike that of a 
bumble-bee. Often, if closely watched, it will be found that one is chased by a fly a 
little larger than a house fly. (A species of Tachinid which is parasitic, and which is 
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attempting to deposit its eggs on the beetle.) On knocking down one of these beetles, 
we will find it to be a little more than half an inch long and yellowish-brown in color, 
spotted with black, and having coppery reflections. Fig. 14. The beetles disappear 
shortly after laying their eggs and are not seen until the following fall, when they 
again appear, usually in greater numbers, and attack green corn, ripening fruit, ete., 
in fact anything having a sweet sap. They sometimes cluster in numbers on fresh 
wounds of trees and used to be a nuisance when fruit and corn were dried in the old 
way, by spreading it out in the sun. They not infrequently penetrate clear to the pit 
of a ripening peach and entirely destroy the fruit. Often they get into the ears of 
sweet corn and render quantities unfit for the market. 


Fig. 14. Bumble Flower-beetle, Euphoria inda. (Original.) 


During the past season, very many complaints have been made to the discredit of 
this beetle. The very nature and condition of the fruit on which these insects are 
found, renders it impossible to use poisons. 

The only manner of fighting them consists in collecting the insects when clustered 
on fruit or wounds of trees, and this usually is not practical unless the fruit is grown 
on a very small scale. It is a comfort to know, however, that this insect does not 
very often occur in sufficient numbers to do much damage. 


RED RASPBERRY SAW-FLY. 
(Selandria rubi, Harris.) 


The red raspberry saw-fly is an old offender from whom we expect to hear periodi- 
cally. Last year it made its appearance known in the southwestern part of the State, 
and became very bad in restricted localities. At Benton Harbor, quite a destrict 
was infested, and, in certain fields visited, the damage was very serious indeed. The 
false-caterpillar that does the damage is a delicate green “worm” about three-quarters 
of an inch long and covered with pretty. green spines. They occur in great armies 
and sometimes, as in the case cited, almost cover the canes, eating holes in the leaves 
until they resemble loose sieves. 

The life history of the insect is substantially as follows: The eggs are laid under 
the skin of the leaf, not far from some of the large ribs, during the latter half of May. 
The larvae that come from them are at first white, but afterward become the color 
of the leaf. They are covered with transverse rows of divided spines. The color of the 
head is yellowish-green with a dark spot on each side. The “worms” are not easily 
seen until their work becomes apparent; they eat the soft parts from between the ribs, 
leaving sometimes a mere skeleton. 

When the larvae become full grown, which takes about a month from the laying 
of the eggs, they deSeend and burrow into the ground and spin a firm cocoon com- 
posed of silk and bits of earth: in this they change to pupae and emerge the following 
spring as adult saw-flies. 
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REMEDIES. 


Most saw-flies are comparatively easy to kill if it possible to get at them. In this 
case the larvae readily succumb to most of the poisons, but unfortunately they come out 
during the time when the fruit is on the canes and it is impossible to use arsenicals. 
Dr. Saunders recommends hellebore applied in the form of a spray, using one ounce 
to a pailful of water. This can be used on the plants early in the season if the fruit 
is just set, but after the fruit*is well set it is unsafe. A good spray of kerosene 
emulsion has been found very useful, but in using this it must be remembered that 
each worm must be hit to be killed, and the plants are not protected against the great 
numbers that constantly are being hatched from the eggs. These will require a repe- 
tition of the treatment, sometimes several repetitions. A strong solution of soft soap 
has been used successfully when applied very thoroughly. 


CARPENTER BEES. 


While examining the fields of red raspberries infested with the saw-fly, many of the 
canes, cut off the year before, were found to have tunnels in the pith for a distance 
of from one to six inches. These round tunnels were about one-eighth of an inch 
in diameter and very smooth and even. One was split down the side with a penknife 
and found to be tunneled by a small wasp (Xylocrabro stirpicola), Pack,* one of the 
adults emerging as the cane was cut. Another species (Ceratina dupla), Say,* was 
bred from the tunneled stems. Fig. 15. The life history of these insects is very inter- 


Fig.15. Tunnels of Carpenter-bees in Red-raspberry. (Original.) 


esting. The mother cuts out one of these holes, and after storing food in it, lays an 
egg, and then places a partition over food and egg, making a small room. This 
process is repeated, making a series of chambers or spaces, each with its egg and 
stored food. The eggs hatch and the young grubs feed on the stored food, in time 


spinning cocoons and turning into winged wasp-like insects themselves. 
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It is not very likely that these insects will prove injurious, as they seem to confine 
themselves to the cut-back canes which are just through bearing, and which, in well 
regulated fields, would be removed before the next year. No cases were seen where 
the new growth was attacked. In case this insect ever should become troublesome, 
it can easily be kept in check by pruning. 


FORMULAS AND DIRECTIONS FOR USE OF INSECTICIDES.* 
PARIS GREEN. 


At the head of all the stomach poisons stands Paris green or arsenite of copper. 
To prepare Paris green for spraying, slake one pound of well-burned quick lime in hot 
water and stir in one pound of Paris green. Allow this mixture to stand over night, 
strain, and then stir it into from 150 to 250 gallons of water. Keep the liquid well 
stirred while spraying. For most insects, one pound to 200 gallons of water is suffi- 
cient, and at this rate it will not injure the plant. Stone fruits, such as peach, plum 
and cherry, should not receive a spray much stronger than this, but apples, pears, ete., 
may be sprayed with a mixture considerably stronger, viz., one powtnd to 150 gallons 
of water. Potatoes may be sprayed with one pound to 100 gallons of water. Paris 
green is fairly uniform in composition if not adulterated, and is perhaps the safest 
and surest remedy for chewing insects as a whole. 


DRY METHOD. 


While ordinarily it is most economical to use Paris green in the form of a spray, 
in some instances, where only a few plants are to be treated or where no pump is avail- 
able, it is expedient to use it as a dry powder. It should then be mixed at the rate of 
one pound of the poison to 100 pounds of plaster, flour, or air-slaked lime, and dusted 
on the plants through a sack of burlaps or some loose, coarse cloth. it is best to 
make the application in the morning when the dew is on the plants. Never apply 
dry poisons where the wind can blow the powder into pastures or places where cattle 
or horses are feeding. 


THE KEDZIE MIXTURE (ARSENICAT). 


An arsenical spray which has the advantage of being very cheap and uniform, as 
well as effective, is the Kedzie mixture, so named because it was originated by Dr. 
Kedzie of the Agricultural College. In these days of adulterated Paris green, a uni- 
form spraying mixture is highly appreciated. Dr. Kedzie, in giving directions for its 
preparation, says: “Dissolve the arsenic by boiling with carbonate of soda, and thus 
insure complete solution; which solution can be kept ready to make a spraying solu- 
tion whenever needed. To make the material for eight hundred (800) gallons of spray- 
ing mixture, boil two pounds. of white arsenic with eight (8) pounds of sal-soda 
(erystals of carbonate of soda—‘washing soda’—found in every grocery and drug 
shop) in two gallons of water. Boil these materials in, any iron pot not used for other 
purposes. Boil for fifteen minutes or until the arsenic dissolves, leaving only a small 
muddy sediment. Put this solution into a two-gallon jug and label ‘Poison,’ stock 
material for spraying mixture. © 

“The spraying mixture can be prepared whenever required, and in the quantity 
needed at the time by slaking two pounds of lime, adding this to forty gallons of 
water; pour into this a pint of the stock arsenic solution. Mix by stirring thoroughly, 
and the spraying mixture is ready for use. The arsenic in this mixture is equivalent 
to four ounces of Paris green.” 

Cost for 800 gallons spraying mixture: 


2 sPOUNGS “WHILE Mr SCniC! © nas sae eee Ce hee nee ee eee eee $0 25 
S-pounds sal-soda) ain fo. ene goes eee eee eee eee 25 
40)-poutids: meses a cc ionne waite yey ee ee 70 

pe UR A a A ER ie, Mu OI ge di Sea's baton yt $1 20 


* For further directions and formulas for spraying see Bulletin 160 or Bulletin 175 of this department. 


\ 
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“The pot, jug, etc., must never be used for any other purpose after using it for mak- 
ing this mixture.” 

If an additional pound or two of lime be added to the mixture it will help to make 
the application permanent and conspicuous without in any way interfering with its 
effect. In using it the extra lime is often added. 


CONTACT INSECTICIDES FOR INSECTS WHICH SUCK THEIR FOOD. 


The most effective contact insecticides are kerosene emulsion and whale-oil soap. 
Kerosene emulsion may be used against all lice (except bark lice), bugs, ete., which 
do not succumb to the internal poisons. To be effective it must be very carefully made 
and conscientiously applied. 

Place two gallons of ordinary kerosene in a warm place, either in a warm room or 
in the sun, and allow it to become as warm as possible without danger from fire. 
Boil one pound of laundry soap or whale-oil soap in a gallon of soft water until 
completely dissolved. If the water is the least bit hard, “break” it with washing soda. 
Remoye the soap solution from the fire, and while still boiling hot add the kerosene 
and agitate for ten minues, or until the oil is emulsified, with a spraying pump, by 
forcing the liquid back into the vessel from which it was pumped. 

When the liquid is perfectly emulsified it will appear creamy in color and will flow 
evenly down the side of the vessel. Care should be taken to completely emulsify the 
oil, and this is accomplished much more easily when the mixture is hot. This strong 
emulsion may now readily be diluted with water and used, or it may be stored away for 
future use. When cold it becomes like sour milk in appearance, and should be dissolved 
in three or four times its bulk of hot water before diluting with cold water. 

Small amounts of this emulsion may be made by using the ingredients in small 
quantities, but in the same relative proportion. 

It should be diluted ten times for most insects, but many plants are able to resist 
a stronger mixture, which is usually more effective. 


KEROSENE AND WATER. 


Kerosene and water applied with a special pump, designed for the purpose, has 
sometimes been substituted for kerosene emulsion, when a large amount of work is to be 
done in the winter time against scale insects. This method of spraying would have 
obvious advantages if it were entirely safe. Very contradictory results have been 
obtained with this spray, and if anyone intends to use it, let him proceed with due 
caution and apply it in a small way several times before using it at all extensively. 
This application never should be made except on a bright sunshiny day, when the 
evaporation is rapid, otherwise the oil will strike into the tree and kill it. The oil 
used should be quite a high test oil as well. 

A pump suitable for applying this mixture takes the oil from one tank and the 
water from another, mixing them as they pass through the pump and nozzle, and 
furnishing a spray that resembles ordinary emulsion, milky in appearance, but which 
does not remain for so long a time in combination. The oil soon collects and rises 
from the water, and for this reason it is more dangerous on any but sunshiny days, 
when it will evaporate quickly after being applied. Great care must be taken that the 
pump is doing its duty and that it does not produce a varying spray. This should be 
tested from time to time by catching some of the spray and putting it in a tall glass 
to let the oil and the water separate. 

The application should not be made with more than 20 per cent of oil or one 
part of oil to five of water, and the writer would discourage the use of this mix- 
ture on the peach until we know more of its behavior. 

Prof. V. H. Lowe, entomologist of the New York Agricultural Experiment Station 
at Geneva, New York, writes me that his experiments have led him to believe the use 
of this mixture to be yet in an experimental stage, and that his results have been 
very conflicting and at times fatal to the tree. 

The results here have been more encouraging, though the experiments have not been 
extensive enough to base much faith on them. 


d+ 
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CO-OPERATIVE SOIL TEST EXPERIMENTS. 


BY J. D. TOWAR. 


Bulletin 181.—Agricultural Department. 


Following the plan suggested by Prof. Atwater, on pages 24 to 28 of Circular No. 
7, Office of Experiment Stations, on ‘‘Co-operative Experiments with Fertilizers,” the 
department began a series of soil test experiments in the spring of 1899. The offer 
to conduct a limited number of these experiments was made by the department and 
published in the M. A. C. Record, from which it was copied by several other newspapers 
in the State. A great many more farmers than could be accommodated accepted the 
offer, thereby giving us a large area of the State for selection of localities. The 
places selected for conducting the experiments were decided upon as to their geographi- 
cal distribution in the State, proximity to the railroad, and general location for 
making a convenient route in visiting the various places. The department was gener- 
ally fortunate in the selection of men and places for this work. In every case where 
the experiment was under the direct charge of the man owning the farm perfect satis- 
faction and a carefully conducted experiment was the result. A few unforeseen 
calamities, and in some cases unfortunate selection of ground for the experiment, ren- 
dered valueless some of the results obtained. 

The crops sown, unless for some particular reason it became necessary to make a 
change, were corn, potatoes, field beans and sugar beets. The plots were usually laid 
out in a way that the whole would occupy nearly a square area, thus making the 
twelve or thirteen plots about ten or twelve times as long as they were wide. This 
afforded convenient areas of each crop by sowing the seed in rows crosswise of ferti- 
lized plots. In general, the arrangement of plots and the amount of fertilizer applied 
were as follows: 

Arrangement of plot in soil test experiment and amount of fertilizers applied per 
plot of 1-10 acre each: 

Plot 1, no fertilizer. 

Plot 2, 12 pounds nitrate of soda. 

Plot 3, 24 pounds dissolved phosphate rock. 

Plot 4, 12 pounds muriate of potash. 

Plot 5, no fertilizer. 

Vlot 6, 12 pounds of nitrate of soda, 24 pounds dissolved phosphate rock. 

Plot 7, 12 pounds nitrate of soda, 12 pounds muriate of potash. 

Plot 8, 24 pounds dissolved phosphate rock, 12 pounds muriate of potash. 

Plot 9, no fertilizer. 

Plot 10, 12 pounds nitrate of soda, 24 pounds dissolved phosphate rock, 12 pounds 
muriate of potash. 

Plot 11, 48 pounds commercial fertilizer. 

Plot 12, 2 loads stable manure. 

Plot 13, no fertilizer. 

A space of three feet was left unfertilized between the plots, though this ground 
was planted the same as the fertilized areas. The nitrate of soda used in this experi- 
ment contained 18.7 per cent ammonia. The dissolved phosphate rock, 15.85 per cent 
available phosphoric acid, and 1.82 per cent insoluble, making total phosphoric acid 
17.67 per cent. The muriate of potash contained 49.85 per cent potassium oxide. The 
commercial fertilizer used was a wheat and corn fertilizer offered by a leading manu- 
facturer, but, unfortunately, we have not the exact analysis of this material. It 
will be seen by the above that plots 2, 3 and 4 were devoted to the single elements— 
nitrogen, phosphoric acid and potash; plots 6, 7 and 8, to combinations of two of these 
elements, while plot 10 combined all three of the essential elements of plant food. 
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Below is a list of the names of the men who conducted these experiments, with the 
counties and postoffice addresses: 

Parmelee farm, Meridian, Ingham county, light sandy soil, reduced to a considerable 
degree of exhaustion. 

Ik. C. Reed, Howell, Livingston county, very light sandy soil, poor. 

L. B. Walton, Dryden, Lapeer county, clay loam, soil severely reduced by continuous 
cropping. 

J. Y. Clark, Orion, Oakland county, clay loam, slightly rolling, somewhat uneven. 

Bruce Phillips, Utica, Macomb county, level, uniform sandy soil. 

G. C. Lawrence, Ypsilanti, Washtenaw county, sandy loam, poor soil, light and 
rolling. 

L. L. Thompson, Kalamazoo, Kalamazoo county, sandy loam, very much exhausted, 
rolling. 

H. M. Kingsley, Kendall, Van Buren county, sandy loam, a portion of the field re- 
ceived drainage from the barnyard. 

H. D. Weatherwax, Jenison, Ottawa county, sandy soil, experiment abandoned. 

T. P. Steadman, Manistee, Manistee county, light sandy soil, experiment abandoned. 

O. C. Wheeler, Belding, Ionia county, loam. 

C. E. Mills, Mancelona, Antrim county, medium loam, ground somewhat rolling. 

L. R. Williams, Otsego Lake, Otsego county, light sandy soil. 

A. E. Gregory, Dowagiae (experiment conducted in Van Buren county), sandy loam, 
level and uniform. 

Agricultural College farm, Agricultural College, Ingham county, loam. 


PARMELEE EXPERIMENT FARM—INGHAM COUNTY. 


The Parmelee farm is an example ‘of severe cropping and injudicious “running” that 
is seldom seen in central Michigan. The soil is naturally a very light sand which 
suffers severely during the summer droughts. The humus is entirely exhausted, while 
the open, sandy condition of the soil has encouraged complete waste and leaching of 
the elements of fertility. Throughout the early growth of the crops there was a mani- 
festly greater development on the plots receiving nitrogenous fertilizers, but the dry 
weather so completely burned the soil and crops that the final yield in no way indicates 
the needs of this soil. The experiment is being continued with the hope of more satis: 
factory results. 


L. R. WILLIAMS EXPERIMENT—OTSEGO COUNTY. 


Yields per acre. 
Fertilizers per acre. Pounds. | Sam eee , 
Beans. | Beets. Corn. Potatoes. 
Lbs. Lbs. Lbs. Lbs. 
7) Mittata of codaia,. eeu. TAs. cto 120 880 | 3,280 680 | 8,640 
2 Dissolved phosphate rock.............. 240 760 4,040 720 | 7,720 
Bit UTTAR EONOL PO TABI oi reese icin ocese wimininjervies 120 840 | 4,480 1,160 6, 080 
ON OI aya s\n) Ves pi aind detoc Onc dor uBedeAce| lego deGoun on: 840 | 3,520 1,600 6,800 
INIEPR LOLOL BOC air 1c cteb ive cece asm sees « 120) ; vA 
5 ) ) 
2 | Dissolved phosphate rock.............. 240 f |" 800 5,040 1,760 8,280 
, INTERAC OL SOOR oie cone whee ca duicneacne 120) ! % : "i 
6 Miuniate, Of POtash, «5. cress ecdaess sien 120 § 1,120 5,480 1,360 | 9,800 
, | § Dissolved phosphate rock.............. 240 | , nt ae Ae ; . 
sel Miniaterot potieh’. sce... ts Satericeamas 120 § 960 6,520 1,400 9,160 
BEAM NCEE LULZ OS at cteitte a sve eteale nists oishelssolsrdinyateroi| wie Fi obs lexeycteaers 1,000 6,040 1,600 5,120 
MILE Le LOLA RO Sarat tela. eitiaslosn cs tire mlecsraiae 120 
9 |} Dissolved phosphate rock............-. 240 1,000 7,840 1,840 | 5,480 
Muniate OF POTASD <. <0 cine ccc css ve ners 120 J 
10 MiADIS MANUTE (CONOROBY es iiecac dines acianyalloevicaneceie se 1,160 8,080 2,440 7,320 
11 | Commercial fertilizer.................. 480 1,160 8,640 2,040 | 7,600 
12 PERIBLOT ULL ZO ae ade oak tele te tein smitrcinvets ool eroud elsmeio cleats 1,280 8,240 2,240 7,240 


The writer did not visit this field. The uniformity of the results and the very 
slight benefit arising from the application of liberal amounts of commercial fertilizers 
suggests the same difficulty that is apparent in connection with many of the other 
fertilizer experiments conducted during this season. In order that any plant food 
may become useful to a growing crop there must be a sufficient amount of rainfall 
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to dissolve the elements of plant food that are present. It is quite probable that the 
crops in this experiment starved in the presence of an abundance of food simply 
because of a lack of water. The same fertilizers with a sufficient supply of rain might, 
and probably would, have given very different results. Certainly in this soil such 
applications of fertilizers as were made here, ought to increase the yield over plots 
where none was applied. 


THE E. C. REED EXPERIMENT—LIVINGSTON COUNTY. 


| 
| | Yields per acre. 
Fertilizers applied per acre. Pounds. | 
| Threshed Potatoes. | Corn. 
| ‘beans. Lbs. Lbs. Lbs. 
o> aie Serttiteeth et BC Mie ce teeee tase eel eer et | 1,800 1,400 300 
2 |) Nitrate of ‘soda....'.:...% ah 120 2,080 1,800 820 
3 | Dissolved phosphate rock fr 240 960 1,680 1,100 
Bel OM OTIRLOLOS DO UASIN <\.c bts sata. nie. vieseivis bien aco dusloets 53. 120 920 2,200 1,450 
ho) WEES Peg oye so ES ep ae A A gm A seo ein att oar ietel e-eat (eice sna act re | 720 2,160 1,600 
eal MUNALERLO OL SOUR ss.. cscs staves. senctd a ne ects 6 | 120 | | 
: 1 Dissolved phosphate Tock... 5. 60. as iscsi cect cle 240 { | a al 1,600 ; aie 
Feit MAREE AL OG OL OGD coi cis. oases oie Per psc eoetoeicle Moe eine 120 ) _ 
woh PMranbe OL POtASING. cisco nc cathe oe tenet ine aela ere 120 § oe 1,680 | 269 
. | Meissolvedi phosphate otk 6.65. <6 jo terion sae ones 240) | 
Gal PAMCIAES OL IDObASE Loc wsvi> sue. F— emeeh cab) Sie iws'es 120 § | S00 2,000 140 
LETHE OSNEOU Bicene seraets cio sit eine: a sep tee arta 120 
9] a wissolved phosphate TOCKs. «She cae ss emcees cee etaels 240 880 2,040 260 
DUUTAB COL PO TAR L ene shite sie uae hilo. wicine oi eee bate 120 
PO OOMIMeLcial LErtilizelss cic -lote sae wieinaciseuiacre aal : 480 | 1,280 2,280 280 
LP) UStaple manure (20 JOAS)...:5 5.20 :cmle atsrets mals otie's iene isaee aati | 1,000 2,400 540 
$271) "No mortilizers. see soe. fee neh ceceon Seite hes Brees een sae tom eeiseare | 1,200 1,400 280 
I | | 


Sugar beet seed was sown on this field, but the cut worms destroyed the first sowing 
and dry weather killed the second. The soil is light and rolling and readily blown by 
the wind. The trial was very unsatisfactory and in no way indicated the needs of this 
soil. 


L. B. WALTON EXPERIMENT—-LAPEER COUNTY. 


Mr. Walton’s land lies nicely for experimental work, it being a smooth tract sloping 
but slightly to the north. Mr. Walton’s farm has undergone severe cropping for a 
number of years, though it is made up of that heavy loam soil that usually produces 
profitable crops. 2 

As will be seen by the following table, Mr. Walton added a few plots to the experi- 
ment as originally planned. Plots 10 and 14 received the same fertilizers, with the 
addition of a ton of air slaked lime to the acre on 14. The treatment of the other 
plots is indicated by the following table: 
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Yields per acre. 


Fertilizers per acre. Pounds. Corn. 
Hard. Lbs. Soft. Lbs. 


SSSROEUIMIZET sao coins ssn) ole'> init acie e's winiehorm |e sle'e's cictareieies 1,020 4,960 860 | 1,540 


1 
pulmenatrate Of SOGA:... «sass ss nen ance wow oe 120 | 1,230 7,860 280 | 1,300 
3 | Dissolved phosphate rock.............. 240 880 9,740 | 420 | 1,460 
Ae WRIA OL sOGASIs . ones aciemiaene Sass ve 120 640 5,640 460 | 1,240 
5 ae ee RR eee en. toe hae [lg Seite reat 780 6,600 420 | 1,310 
WA GIT GE AGES OF SOG sats os )cjaie' ss) clotsiessscim m0 =a» 20 = Me 
S { Dissolved phosphate rock.............. 240 } 860 9,540 | 500 | 1,300 
PPTLEAtG OF ISOUS. —o\ccotiee traci nse cece 120 ; ie 
: | Muriate ge potash 5 EY ee 120 f |} 01,230 | 8,230 | 220 930 
. Dissolved phosphate rock..... “eer aa 240 x ; 
S { Muriate of potash:-....-..+..<.-.-:.--- 120 } 900 8,580 | 300 | 940 
9 IG LCT EL ZT cole core aoe een ale oa etiis ol al tlle ar ahute apoio ete oes 870 6,720 900 1,320 
hi (SISO bet SERS “app omenoor 5 Seeeore 120 
910 MIMTIACE OF POTASH. oes = «=. «ow ies Seine ooo 120 800 | 11,880 | 1,360 | 1,200 
Dissolved phosphate rock.............. 240 
Hip Stable mannren(20) JOAGS)...-5-.<s,c20s.002|-honees eda 1,080 | 12,620 1,060 1,240 
12;| Commercial fertilizer.........--......- 480 680 10,480 | 790 1,100 
Pern EP INOREE BULL UZGE ee) as Lic ns sin: oiete Datel nities foeeiae Ne sera 800 5,780 560 1,080, 
pce iete fertilizer (duplicate of plot 
14 De eee aA. is SOS) RE te 880 9,080 | 850 1,040 
PAs alae Cle 18M Oly. ors nae einige: feietr = chara. ars 2,000 
Bpyy | Act BIMICE Gs LIME 5.02 ac lcies vets cede oes 1,500 960 8,440 | 970 1,240 
NGn PEE WOOUs ARN ES < piter ocleie once cisjaruie hele, = 1,500 900 10,080 1,170 1,380 
(ATS AKO LING suesa crits s,'n)- Sales sais 1,500 
17 ATOWwoOd ASHES: 22 Jo5 20 Lo ates Sosa ce 1,500 840 14,120 | 1,060 1,280 
| Pep ewe he ne Ree, aon 1.500 J | 


Plot 1 was at the end of the field where the horses turned in cultivating, and included 
the head-land made in plowing. This condition in all probability affected the yield on 
the first plot. Evidently this land needs phosphoric acid more than any other one ele- 
ment. While phosphoric acid alone may not satisfy the demands of this ground, it 
suggests the importance of using liberal amounts of this element in preparing fertilizers 
for this land. Comparing plots 10 and 14, which received the same fertilizers, except 
that 14 received an application of air-slaked lime, we conclude from this year’s work 
that lime will not prove very beneficial to this soil. It is hoped that a repetition of 
this experiment may give more beneficial results. 


0. C. WHEELER EXPERIMENT—IONIA COUNTY. 


Yields per acre. 
Fertilizers per acre. Pounds. " 7 = 
Beans. Beets. | Corn. Potatoes. 
Lbs. Lbs. Lbs. | © Lbs. 
Hie INOVLOLLINZET.. .sctcek 1e-20. kod i ee Wigaciee. coe 2,320 | 4,520 | 5,960 | 3,240 
ep MAGTHtO OP COOAE. osiges's a8 s+ = Tenses iadorge 120 1,880 © 4,540 | 6,520 | 1,880 
3 | Dissolved Nee! ee 14 cl eae AP ee ce 240 1,160 2,200 5,480 2,160 
Bet, SAUTIAGC OF POCAB. 226 clans acle .ce ccswleias 120 1,560 2,560 | + 6,800 | 2,260 
Pte ES LOTEIIZOL oe cy ttt tc ten ele Sau te novice Leia pine - oem 1,600 1,480 5,560 3, 200 
oP PINtiKaAte OLBOGAU. i. 5 cicn ean so cas envis sows 120) 
dt {i Dissolved phosphate rock.............. 240 § 1,840 2,280 | 6,240 2,700 
PETAtG OFT BOG. oe iet too te ehe cee ces 120 - P 
7] || Muriate of potash wae 120 2,400 3,440 7,820 3,220 
Dissolved phosphate rock 240 on 
° | Muriate OLMOtaslive, bot an.. ccc eres cao 120 1,840 2,760 6,560. | 2,480 
PRIEIAUE OL SOON sks ace cb'csie os atoms were 120 
9 Dissolved oepnake MO Kinin ertinaminee ce 240 2,520 | 3,320 8,440 2,580 
(Muriate of DOCABI i. ae 2 cet Aeenea shee 120 
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Zarly rain killed many of the beets in this field and as a result they stood very thin 
on the ground. The relatively high yield on plot 1 indicates the presence of some 
unnatural condition. A study of the yields of plots 1 to 8 indicate that nitrogen 
and potash are more needed on this soil than phosphoric acid. This conclusion is 
further verified by the fact that the addition of phosphoric acid in plot 9 seems to but 
slightly increase the yield over that of plot 7 without the phosphoric acid. Further- 
more, as single elements, nitrogen and potash gave higher yields than phosphoric acid 
in every case except the potato plots. 


L. L. THOMPSON EXPERIMENT—KALAMAZOO COUNTY. 


Yields per acre. 


Fertilizers per acre. Pounds. 
Beans. Corn. — Potatoes. 
* Lbs. Lbs. Lbs. 

; = » 
1| No fertilizer........... URS ee MOF PRR Been.) 220 1,260 1,820 
Dl NG GEAbe Of BOOK. se hes cde wccis see ime Newnes sepa a cc 120 230 1,440 2,220 
S| Dissolved phosphate wroek. -4.. eee oc cen. we cone jousie 240 180 1,260 2,500 — 
Ee Rs By Pee} oo FT| Aa AR ORIG See aoe Gacocdoden 120 200 1,280 2,320 
ye hs (Yn to) nth 7) ee See Syne AES ePrin aA rns) ears Io ta 210 1,420 3,840 

MUNI LEAL NOUS sis eruiitoss sent eec- exis a aceealsees 120 F 
6 | { Dissolved phosphate rock...............0eeeeeeeeee _ 240 200 1,130 4,460 
So ANE SMAEEAIE  OTIRO OS sre ais ate mieie ett alate: oer scerala,stocaietst flaunsaiye tetas 120 - ‘ 

. | MUTIATEIOL POCA cries bo srclrie.- oie... vote yess ges «oe viens © 120 240 1,520 4,100 
Dissolved phosphate rock..........-.-..2seeceeeee 240 | 5 c 
4 NEUTIATCLOT PO tS Me sia etaye aioe a siasele gv eo insaleiaim = niente may 120 § a0 1,490 4,900 
Du SINO LOCLLIZe Gates ces ce eee ane ci cra rs Tetate iba aja, Sistetete foie Bi ofeve Wie vedals le aberamey | 400 15460 4 siecithe seer 
NZTPALC OL BOO. .t cians «ses owas sate weet e emis 120) | 
10 | { Dissolved phosphate rock................++-sseee0 240? | 420 1,680 | 5,220 
Miurivcelolpotashe-stescoeen ee eee oe 120 ) | 
11 Commercial Fertilizers sip coca volte tess eee eis ante 480 | 240 1,600 © 5,180 
Io Stable MMAR UTE (Z0 LOAGS) 2.2. ajacnrecatelakotn wteyninlelatalahe|ataye skale | vin eistede scuis) aterm 400 1,700 | 6,580 
13 No fertilizer..... Tas tn, ale opeicsaeislaiwiniete sls itpiateisecie ese Mra OS | en etevateta vintele eae 220 800 4,020 


Beets were sown.on this experiment, but the severe rains destroyed them. Plot 5 
was in a sag where the wash from other plots materially benefited the crops. Leay- 
ing out this plot, there appears a need of complete fertilizers to improve this soil. 
Further experimenting will be necessary to determine the particular elements most 
beneficial. Unfortunately, Mr. Thompson will be unable to continue the experiment 
another year. 


BRUCE PHILLIPS EXPERIMENT—MACOMB COUNTY. 


Yields per acre. 
Fertilizers per acre. Pounds. 
Beans. Beets. | Corn. Potatoes. 
Lbs. Lbs. | Lbs. Lbs. 
kee -| ; = 
1 INO FETMIZOTC cee sec baeler isco eoresiaey. ers erie cictarmaioreiks 520 4,950 | 1,520 1,360 
2 WNIGTALO OT SOMA ia: oi tas io ata cetorereewrsroteseleleterarst 120 480 | 6,683 1,160 3,200 
3 | Dissolved phosphate rock..........---- 240 420 4,073 1,080 | 2,080 
4 Muriate of potash.........5......-00+-+- 120 420 | 1,588 1,200 | 2,960 
No\f LS Fela Rey A172) aoe eeodceagcue wach ia Iaoancoca se cel) 360 2,516 460 2,080 
(PN UNADE OLN BOOR. niin einen “etre =leis 120) : / 
# | Dissolved phosphate rock............-- zat j =n Set Fg de. 
Ato MLtraAGesOt REMIOA sy cies verse <o:s sara asieras 20) 
: { Muriate ot potash....... slg aady 120 § 500 3,608 1,160 | 2,880 
{ Dissolved phosphate rock............-- 240 7 
8 | Muriateof potash... ..22..-..2..65.+2..- 120 } 560 4,857 1,120 | 3,200 
QP MIN LC LLEEZOEs = creer ieciac spire oes staistvoisiirlera |) Sale miece ~ 860 4,535 640 2,000 
{ Nitrate Ob BOG Ree oe oe o> Sie eireen = 120 
10 Dissolved phosphate rock..........---. 240 520 | 6,125 1,160 | 2,880 
Muriate of potash........---...5.5.-00% 120 | 
11 Commercial fertilizer. -.<.....s.2.6: 0. 480 440 5,548 960 | 2,800 
12 TGhary eu ats Eh (ten Sh Oeeed rae oo FOO OO Te AND Amana nA 320 5,383 560 2,400 
Mes] EAST RVOOG) ARDS artes sate cps miele steve > wre chorale lore mie ietoce =saiale = 480 7,796 960 3,360 
G40) ING SECTEMIZET cj o sae p= seta ote ree Ptalnel= oe ||eiet eee errs ee 400 | 5,486 560 1,680 
15 | Stable manure (20 loads).............--|--ceseeeeeee 760 | 11,631 1,840 | 3,600 
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Plot 1 of this experiment enjoyed the benefit of head-lands made in plowing and 
the tramping by the horses in turning at the ends, and the result is in the case of 
corn and beans a larger yield. Mr. Phillips reports an extremely dry season in this 
locality, and it is safe to assume that the full benefit of the fertilizers was not enjoyed 
owing to a lack of water. Plot 4 was in a low place where the beets were planted, 
and for some unaccountable reason the beets were very small on this particular area. 
The experiment will be repeated, and it is hoped that more satisfactory results will 
be obtained. : 


G. C. LAWRENCE EXPERIMENT—WASHTENAW COUNTY. 


Yields per acre. 


Fertilizers per acre. Lbs. | Corn, Lbs. 


Beans. Beets. | Pota- 


Lbs. | Lbs. | or 
| Hard. | Soft. | Stover. | -“7* 
. e a | 
RNotertilizer::a- 24 Fie cosas eee Ae ee 440 1,870 2,940 400 2,200 620 
2) | LS Me OTM 0 EIS See ce csobetae sacoblact 120 350 | 2,480 3,400 240 | 2,440 790 
3 | Dissolved phosphate rock........... 240 500 5,190 2,900 320 2,400 | 760 
4 Wrairitte/ Obs potash. nn sce... eter - le 20) 630 7,500 2,440 280 2,620 900 
5 ne fe aA Gas SO) aris Aes te [icra smicsogere 680 | 6,630 3,300 290 | 2,560 760 
WEacaberote SOG dae sales ics ort | 120 = 7 = - 
e i Dissolved phosphate rock..........- | 240 B10 7,560 2,970 | 410 |. 2,560 670 
WINE TAEETOF SOU AS ere te ae ele ae |) 220i) mi . } 
i Muriateiof spotishy a. : 2 saa) ceyeres = 1 1205 400 10,730 3,320 240 | 3,320 900 
Dissolved phosphate rock........... |} 240 7 / ; 
{ Muriate of potash=...-- 200 -4-.2..--- | 420 } 600 11,020 2,260 240 | 2,840 930 
9 INGORE ELEZE Tike titer c catet =o fete eis wolfe Pele Aaa 460 10,100 2,990 250 2,760 | 720 
INITEA LOLOL SORR cia cigs celle bin ciie oe 120 ) | | 
10 | } Dissolved phosphate rock........... 240 440 12,000 2,880 210 2,300 720 
Muriateof potash“... 3.5.1.2. --s >< 120 J | 
it | Commercial fertilizer... ..<:......2-- 480 | 350 | 6,400 | 2,850 170 2,100 | 690 
iolestaple manure (20 JOAGS) 462s 2 all cerns 690 | 6,760 2,760 320 | 3,580 | 1,340 


The extreme uniformity of yields from these plots indicates that the fertilizer was 
not in any measure assimilated by the plants. Stable manure was applied very late, 
and was somewhat coarse in character. It is safe to assume that in this light soil 
the crops suffered on the manured plot because of being cut off from the capillary 
moisture by the coarse stable manure plowed under just previous to sowing the crop. 
The experiment will be continued another year. 


THE J. Y. CLARK EXPERIMENT—OAKLAND COUNTY. 


This experiment was conducted on clay loam soil, sloping slightly to the south, 
appearing when the experiment was begun to be of a very uniform character. Beans, 
beets, corn and potatoes were planted. The beet seed, however, absolutely refused to 
grow. ‘The fertilization and arrangement of the plots was in accordance with a general 
plan, one plot being added with complete fertilizer and one ton of air slaked lime per 
acre. 

Observations during the growing season revealed many facts in relation to the 
character and contour of the land, which, together with the extreme dry weather, 
detracted materially from the value of the results. Mr. Clark’s notes state that the 
chances on plots 7 and 8 are as 3 to 5. In another place there appeared a little sag, 
giving a slight advantage to that particular area, while a dry, clay knoll, on which 
the vegetation grew poorly, cropped out on another plot. Stable manure and complete 
fertilizers generally increased the yield, while an application of one ton of air-slaked 
lime per acre added thirty per cent to the yield of corn. 
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Cc. E. MILLS EXPERIMENT—-ANTRIM COUNTY. 


Yields per acre. 


Fertilizers applied per acre. Pounds. |—— ~—-- , 
| Beans. Beets. Corn. Potatoes. 
| Lbs. Lbs. Lbs. Lbs. 

2 Wittite Of NOAR scresctacks deoseticamcae 120 | 2,920 21,935 | 3,005 | 6,405 
3 | Dissolved phosphate rock.............. 240 | 2,110 20,305 | 2,775 | 5,695 
4)| 2Wurieteor Notasbas ists c nace eNhn es 120 2,180-| 12,975 | 3,455 | 6,865 
Be No fertilicarsnc treet cncusectre ecerian ect ucaele amen 2,460 20,415 2,585 | 7,375 
SH] MON AGERUR OL HOUR eh ync caacwss cacti cakes 120 | ee Ratt oie 
6 | Dissolved phosphate rock.............. 240 | 2,830 22,935. | 3,745 8,215 
BK INGGTALB OL: BOGR asco sie ci nicsseeiele's'e a vnlea « 120 } 5 F | oe ty? 
OT TP MNTIRbS OL POLAR... \ccr st nese cet 120 { 1,600 21.405 3,765 6, 635 
{ Dissolved phosphate rock.............. 240 | Dae ine a: Onk 
8 ( Muriate of potash... <2. 2... ..c0c2s0- ses, 120 § 2,340 18, 605 3,205 10,115 
OMEN MLOCULLIZED, <2. + 3 ccies Cth eruten swe SR ret lh ete ieic ae 2,680 18,445 3,775 10,835 
WisratO OL HOUR... anes ee ee reese 120 
10 } Dissolved phosphate rock.............. 240 2,330 26,535 3,480 8,545 
MUIISLE OL DOUHRN src oies wiciecrun otlalciere 120 
11} Commercial fertilizer.................. 480 1,980 23,305 8,520 9,405 
12} Stable manure (20 loads)............ ... liveries aiavarartie.s 4,840 25,125 4,605 11,445 
15.1) ENowertilizer ssi: cu os ote.t ah se Ace has noes Peoria oi: 2,690 | 14,225 3,275 13,345 
| 


We were somewhat unfortunate in the selection of land for this experiment, and 
were obliged to use a rolling piece of ground which gave some very undesirable in- 
equalities. In this experiment, as in many of the others, it is a noticeable fact that the 
dry weather prevented our getting the best from the application of fertilizers. Looking 
at the results of the experiment with beans we observe that the differences in yields 
are very slight and irregular. The bean crop was harvested before the late rains of 
the season, and in all probability the differences in yield are due more to the 
inequalities in the land, the slopes, knolls and sags, than to the application of fertiliz- 
ers. The yields of corn show a more marked difference in yield as we come to the 
plots on which complete fertilizers were applied, indicating that the later growth of 
corn may have enjoyed the effect of fertilizers made soluble by the rainwater. This 
is also true of the beets and potatoes. 
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The above experiment was conducted on a heavy soil, which in 1895 received appli- 
cations of fertilizers similar in nature to those used in this experiment. Since 1895 
the ground has been uniformly cultivated and cropped. 

The crop immediately preceding this experiment was mammoth clover which left 
the land in excellent condition evidenced by the comparatively high yields of the un- 
fertilized plots. 

The indications are that this soil is in need mostly of potash, though a continuation 
of the experiment will be necessary to prove conclusively this point. 


THE H. M, KINGSLEY EXPERIMENT. 


This experiment was conducted on land which has for a number of years been used 
as a general garden, containing at the time the experiment was begun a few rows 
of raspberry bushes. We attempted to arrange the plots so that each would receive 
uniform treatment and conditions. The results, while showing a marked increased 
yield in favor of the fertilizers applied, was, owing to inequalities, drainage, and the 
shade of one or two trees near by, very unsatisfactory. Mr. Kingsley will conduct the 
experiment another year on a very desirable piece of ground on another portion of his 
farm, from which we hope for more satisfactory results. 


A. E. GREGORY EXPERIMENT. 


Mr. Gregory’s experiment was on a very uniform, level and apparently ideal piece 
of ground. A severe rainstorm, however, following immediately after the planting of 
the seed, washed many of them out and ruined the results of a part of the experiment. 
The work will be continued another year on the same soil, paying particular attention 
to the effect of fertilizers on the growth of the clover crop. Clover was sown on a- 
portion of Mr. Gregory’s experiment, resulting in a very satisfactory catch, which 
promises a mammoth yield. 


| } 
Corn, | Beans, | Potatoes, noe 
Average results from soil test experiments. 11 plots. 10 plots. | 9 plots. 8 plots 
lubs3.2 ibs? Bole wabE: DION: 
| | Lbs. 
—— | | 
NOUN Oe PLOTS. Soo oie eos oie 2 oe = woieie wel nie viele evi vivieiais wipers sisi oainve 2,242 913 3,652 8,085 
PRT Er SOL, ROU ee. oleate cra artopanie « emote rc inh aye he aie erent SER hes 2,389 | 1,094 3,323 8,988 
Dissolved phosphate rock... <2. 6.0.02 sean ence gececeees 2,439 822 3,272 8,714 
WTC O POLAR eset = ace a octelciole ws siolels ere creer ath aie 2,760 836 3,201 } 8,169 
Nitrate of soda and dissolved phosphate rock..........-. 2,434 | 908 3,743 9,766 
Nitrate of soda and muriate of potash .......-..........-- 2,423 | 908 4,005 , 10,199 
Dissolved phosphate rock and muriate of potash......... 2,307 i 921 4,553 9,764 
Complete fertilizer—nitrate of soda, dissolyed phos- a 
phate rock and muriate of potash............-.-.-+.++-- 2,750 | 1,000 3,806 10,779 
AFOMIN GLO LOL GUZEN ce eters ele te ate otace a= oi cinco oa le avointe crmiawetctele Shaye 2,125 | . 669 | 4,262 | 10,487 
Spry oy eereet: | hr bent Jeu Ibe ano sioce Gon te Gk cracks mde pen 2,421 | 1,283 . 4,992 12,386 


The above table is made by averaging the yields from all those experiments which 
gave complete results. It will be noticed that the fertilized plots of corn and beans 
show but slight increased yields over the nothing plots. These crops matured during 
the dry weather, and probably did not enjoy the full benefit of the fertilizers applied, 
while the beets and late potatoes made considerable growth after the fall rains and no 
doubt were more largely benefited by the plant food applied in the fertilizers. 

The extreme dry weather of the summer of 1899, together with the fact that this soil 
was selected without careful notes nor knowledge of its natural condition, and this 
being the first year of the trial, excuse the irregularities and indifferent character Gigs 
these results. We trust that the first year’s experience may prove a valuable pre- 
liminary to the experiments which are to follow on some of these fields, seven of which 
are being continued. The nothing plot average is made from the entire 43 plots 
of all the experiments, on which no fertilizer was applied. 


Oo 
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MUCK EXPERIMENTS. 


It is estimated in the State of Michigan that about one-seventh of its area is swamp 
or muck land. These muck deposits are distributed quite generally throughout the 
State, so much so that it is seldom that we find a farm of one hundred acres on which 
there is not a few acres of this kind of soil. The College farm has several such 
areas. These muck fields are usually so surrounded by higher land that the approach 
of cold weather in the fall attacks these areas first. The cold atmosphere flows down 
the hills and unless the air drainage leads towards a river or lake the swamp lands 
will be the first in the locality to be attacked by frosts. Our experiments in connec- 
tion with muck soils were begun on a portion of field No. 13 of the College farm, which 
was in corn during the summer of 1898. A killing frost on July 10th ot that year 
settled on this muck area, and completely destroyed about two acres of the corn. Im- 
mediately following the visit of this remarkable frost the ground was plowed, and 
laid off into plots of one-tenth acre each, the dimensions being 22 feet by 198 feet, 
with three-foot paths between. Hight plots were this year devoted to the experiment. 
Plot 1 received leached ashes from an ashery near Lansing, where the ashes are allowed 
to accumulate in large quantity. The owner charges the nominal sum of ten cents a 
wagon load for them, and yet hundreds of loads are left there without a purchaser. 
Analysis of these ashes showed .36 per cent potassium oxide, 1.43 per cent phosphoric 
acid and 26.92 per cent calcium oxide. According to commercial valuation the phos- 
phorie acid and the potash in these ashes are alone worth $1.65 per ton. 

Plot 2 received a coating of sand from the College gravel pit equal to one inch in 
depth; this required fourteen wagon loads on the tenth acre. 

Plot 3 was left untreated. 

Plot 4 received air-slaked lime (60.70 per cent CaO) at the rate of two tons per acre, 
applied on the plowed surface and thoroughly harrowed in. 

Plot 5 received Homestead Bone Black Fertilizer, at the rate of 400 pounds per 
acre (2.53 per cent ammonia, 11.24 per cent available and .26 per cent insoluble phos- 
phorie acid and 1.61 per cent potash). 

Plot 6 received a mixture per acre as follows: 290 pounds dissolved Bone Black, 
53 pounds nitrate of soda, and 12.2 pounds sulphate of potash. This mixture was 
prepared to furnish fertilizing elements equal to that which was applied in the Home- 
stead Bone Black Fertilizer. 

Plot 7 received two good loads of well rotted barn yard manure, which had lain 
three or four months in the compost heap. 

Plot 8 received no fertilizer, but was thoroughly rolled. A heavy iron roller was 
well loaded and drawn over the plot six times. 

The first year’s crops, which were sown about July 23, were duplicated on each half 
of the ground, and were as follows: 

Crimson clover, turnips, corn, peas, buckwheat, rape, barley, oats, Hungarian grass, 
millet, radishes and cabbage. As the planting was very late and the season somewhat 
dry, no definite results were obtained the first year. Im every case the fertilizers in- 
creased the yield, and the barnyard manure gave the best results. Radishes made a 
good growth on all plots, but were very strong in flavor. Another killing frost on 
September 13 practically terminated the experiments for the year. We were surprised 
to note, however, the very slight effect of the application of air-slaked lime on this 
soil. However, the drought that occurred during that period may account for the 
slight effects of this and all the other fertilizers. 

In 1899 the work was resumed, adding nine new plots, and giving air-slaked lime a 
more thorough trial by applying it at the rate of one ton per acre on one-half of all 
the new plots except the unleached wood ashes. We were limited in area, and were 
obliged to use but one-twentieth of an acre for each of the plots added to the experiment 
this year. The following plan gives the arrangement of the plots, their dimensions and 
the kind and amount of fertilizers applied: | 
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Plan of Soil Test Experiment on Muck Land—College farm. 


NorvuH. 
198 ft. 


Leached ashes. 
5 tons per acre—applied in 1898. 


Sand. 
Applied 1 inch thick in 1898. 


22 ft. 


Nothing. 


Air slaked lime. 
2 tons per acre—applied in 1898. 


Commercial fertilizer. 
400 Ibs. per acre—applied in 1898. 
200 Ibs. per acre—applied in 1899. 


Home mixed fertilizer. 
355.2 Ibs. per acre—applied in 1898. 
177.6 lbs. per acre—applied in 1899. 


Stable manure. 
20 loads per acre—applied in 1898. 


Nothing. 
Ground thoroughly rolled. 


Nitrate of soda. 
400 Ibs. per acre in 1899. 


11 


Dissolved phosphate rock. 
800 Ibs. per acre in 1899. 


Muriate of potash. 
400 lbs. per acre in 1899. 


13 


| 14 


1) Sele 


Nitrate of soda, 400 Ibs. per acre.................. } in 1899. So es cris be meee piais 


Dissolved phosphate rock, 800 lbs. per acre 


Nitrate of soda, 400 lbs. per acre........ } in 1899 


Muriate of potash, 400 lbs. per acre ton per acre. 


Dissolyed phosphate rock, 800 Ibs. per acre } in 1899 
Muriate of potash, 400 lbs. per acre.... 2 


Nothing. 


16 


17 


Air slaked lime. 
2 toms per acre. 


lime at the rate of one 


Wood ashes—unleached. 
1 ton per acre. 


SoOuTH. 


East, 


EXPERIMENT STATION BULLETINS. 


‘277 


‘The crops this year were as follows, and were sown in duplicate across all the plots: 
Garden peas, golden wax beans, soja beans, radishes, spinach, lettuce, onions, sorrel, 
sugar beets, ruta bagas, garden beets, watermelons, squashes, cucumbers, buckwheat, 
millet, corn, sunflower, celery, tomatoes and potatoes. 
The following notes and results were obtained from the original eight plots of the 


experiment: 
5 Onions 
ro) | Peas, Radishes, eae ponte 2 rows. 
b sys . 7 92 | ’ , ’ 
A Fertilizers applied. | 2 rows. 2 TOWS. | 6 yows age le seed 
| leelabss Lbs. Tahoe Thee 
= | : * | Lbs. | Ozs 
| aes, 
IB elder CHE GAN ES srl sents oe ha cies erin ails | 5 29° | 93 LOR i seers Pew cS 
Fy |W Stns le SB RSC ORIG Ae GCE al OIE ae RAE | 44 32h 733 14 hea Ssh 
Fy Say CRT ties Rn ge ke eg a nO | Ba 484 26 5 Sia aa 
AN oAnie AIRIEG BING 2. 22 oh ashes se Nasa doe baka | Bt 283 20 Bie lessen | 14 
| | 
5 | Homestead fertilizer .................000000- | 64 364 17} 43 8 | 1 
Gr PELOMNE MI MeOMOLGIZORs tactic secre ciaee 54 48} 53 64 9 | 3 
Te SUL gIG TiN eEY Goa Branornanooc mG poco noanoeot 44 874 1244 | 353 19 113 
8 | Nothing (thoroughly rolled).................. 6 52} 564 44 Vie} 83 
de ee ee be = | 
Potatoes, Sunflow- Corn, 
3 | 2rows. jers,2rows.| 2rows. | Millet, 
A | Fertilizers applied. | _—_—_s'|Stalksand| Entire | 1row. 
=| | heads. plant. | Lbs. 
me || | Lbs. | Ozs.| Lbs. Lbs. | 
el Meacheditashes 2a: 4.2: Sseccteae rca sco tae aes oe oe Ae ae ly oan soe 283 By | 3 
70) (TRG TRS SR ARONA eR gle Ae A hee ieee sana bce 331 214 1} 
SPR EH I te, Sa yale are catch tain Eee ees Me ewe Loma aerraa| 18} 7 | 1} 
4 Air slaked lime...... SE aN EER et eee ER AE 2 4 | 8} 7 | 2 
DupELOMeRtead eteLtilizerss eee oeneesimee acer neers a ep 163 103 | 83 
(|) Latormvearanb (eye lritereinil bl An Sonn ans scoop ansenacOsUdCe ccs b 3 Inlsas 15¢ 164 63 
fl eho Cys pies sane one pooed HoocbboDoonnpGonnnoocadenne 7 il 454 563 225 
3) | Nothing (thoroughly rolled) «<2 cere viele wiaje eta Sioeleis Go [fale 4) 23% 11 5 
| 
Ey a a f Soy b | 
oy beans, | 
i) Tomatoes, Squashes, 1 row. Sere 
A Fertilizers applied. 1 row. 4 hills. lemraces 
a3 Lbs. Lbs. Repairs 
ee | Lbs. | Ozs. R 
ie CROCCO ARBOR. 3. ciiciot sine am cicrractel mien ntabraaisie ecccaevaieh ce 26 Baie ser te Fi 47} 
7), {Stir apee sae ane co cenoepeteaenarconab. “coc 4m ogkoomepannt 214 11} 4 S-| 37 
EMRE d | Caereeks ny Ie «Jy bes OM aon aot 264 | 2% | 6 7 173 
Mal AMPV LEROY TRING 52 5 dears 0"e <aanverala HORA RAC a hark weg 11} 1} 4 | 14 14} 
DeNLOVGCRCOROWRETLIZOL sso)... Sc ds eerie Maia iBacc ects 464 | 32 6 3 8 
GB pRlomosmi Keg Per tiliZers ccna. </a:<ieureprcwis on eiafeln'cis aminlac’e cya 404 484 8 1 24 
TAS LADIGRIAMLIIN Gor ehinrauan Gotc ica anche ahem wexeee eae: 1444 | 195 | 4 0 924 
3) Nothing (thoroughly LOled) -5. cecicn sarees. 45} | 32 8 5 13 
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Plate III. 
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The series of plots added to the experiment, as stated before, were of necessity but 
half as large as the former series, being eleven feet wide and 198 feet long. The 
fertilizers applied were in accordance with the regular soil test experiment, with the 
addition of lime and hardwood ashes. The tables given below indicate the arrangement 
of the plots, and the kind and amount of fertilizers applied. The row of peas, beans, 
radishes, sugar beets, ruta bagas, spinach, lettuce, corn, sorrel and onions sown on the 
series mentioned before were continued across these plots. The yields of those pro- 
ducing in a sufficient degree of uniformity and without accident are given in the tables 
below. Those not mentioned are left out because of serious inequalities in the result- 
ing crop, due to accidental or otherwise unavoidable circumstances. 
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Plate 1V. Sunflowers. 


Sugar beets. 6 rows, Radishes. 1 row 


| 
| | 11 ft. long. | 1 ft. long. 
Pe Pounds | b. 
S Fertilizers applied. per l 7 ¥ jeer: 
sat, | acre. | Unlimed. | Limed. Unlimed.| Limed, 
° | Lbs | (1 ton.) Lbs | (1_ ton.) 
a | | na Lbs. “7 |) sEbs. 
= eee gd a ey, | aor | Soave 
Daly INTL LO! Ol BOO Abel reisate oitcsia clsicle’e)« clele castes are pls 200 | Pty | 10 5 133 
10 | Dissolved phosphate rock...............5+. 400 | 10% | 11 | 15 
ES eNO Mate OL OLAS yearns celestial: es 200 | 274 124 9 10} 
sol Qiy hing i? atau oy Ee apeeeenpamrrc oc Opno ae acnanee 200 * 5 
ts | | Dissolved phosphate rock..............006+ ral 143 9 8k % 
| 
PU TUEAUC OR BOM sti t os ciesis sauce sas 80 vale hes 200 | : Se = 
ae UMMOEIAEG- OL POTABD 2 vices ccc es cplesies ce cue's 200 § 29} 2 ‘ 83 
| § Dissolved phosphate rock.................. 400 
4 SPUITIALE OL PODAR Mos cree aisle aye rete ests oan se ps oe 200 18} | 31 10} 13 
PP MMAE RED rc neste cats visi ois Givruints Wiehe alale cis phe rh ee Fe eee UT oe pesogne gout BE! aranuee 
RGIS etree anit te Me cteraptsg ae oaj0)inld hem ecw slaieiaidie 2,000 | LER oh ivaie hs oxcrrinrat ee OS eS oak 
Rie U prea AS ER aarcts a te e's nici ow eles © eyaieiss's GAL nde curve ® 4,000 | PAE NS ae eerr GF “loos weataas 
Game Mc anctetoitaate ss elaine acts oly acres» sini fms nile 6,000 | LOR erect exis tater Bin [Renee gee 
ADE ERLE WOON GRUERE. oes <taelisens nc eeere stan » 2,000 | BSE Waknte cok r 3 Ge ere oc 
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Onions—one row. Peas—one row. 


Limed, 

, Fertilizers applied. per | Unlimed. | 1 ton per | Limed, 
eS acre. | } acre. Unlimed. 1 ton per 
4 Lbs. + acre. 
= Lbs. 
= | Lbs. | Ozs. | Lbs. | Ozs. 

9 WICPRSS OF SOG i255 pew ner ee leek ste eek es 200 2 4. 1 Ea fii & 15 .25 
10 | Dissolved phosphate rock .................. 400 | 2/10. 1 Li: 5 if 
11 MLUTIGtS OL POURS esis /scle's.c.e ose ns esas neces 200 | 1 | 14. 1! 9.5 5 1.25 

5A ONTO Ol BOOM ose eae ukicin. os oy euitie eb fake awe 200 ) | ; < ; 

“ | Dissolved phosphate rock ................-. 400 J | gl ie Ae) (5 he o5 as 2.5 

BOT A GNIULALO OL ROOR cach ota teks cu sesiastcs™ bets 200 ) | ; | = 
13 | Muriate of BOGARU een or ebiers psa ee ees 200 § 3 | 10. 1 I re 1.5 1.5 

{ Dissolved phosphate rock ............. ...% 400 | Peau Bos 
14 | Muriate of DOLAHM Mean eee ne aku Lamite vans 200 5 1 | 15. 1 | 6.5 | 1 1. 
15 NOUR. cote Satara he iripeeete eles mar sfannny| te cisions Herat cis is OD esta 6 apr «18s nettep eee 
16 VINO), cd eet oe cette See teil coe te cfbibelesinaes IAT A ibaa rs oe Ape | Waa aal aac a3 210! | esos 
17 LO ECU Se erent aa e thare Oto Maca otioaece rer 4/000) 6] oiee.ct 1B os chinaliaetewtes sR ES 
18 MAING Re ces Nealon aie de ne eee Hoa Shenae dees 6,000 1 Wail weer eelioktc ane 1B 2 | scot eee 
19 FISTOWOGG/ ASHER 96a so oes See entice. ce eke 2,000 PH ea BS Pi | Came! [a © 3. OM ede ree 
SUGAR BEETS HARVESTED OCTOBER 20. 
3 a 3 | 

| nl; Limed. 

/ Unlimed. 1 ton per acre. 

2 Pounds - ae EEE 

: Fertilizers applied. per Yi me 
c = ield. vis Yield rs 
Zz acre. per plot Yield per plot Yield 
2 11 ft.x54 ft.) PEE Acre. |17 fina ff.) CR aenes 
= Lbs. =: Lbs. — 

— | 

GAP ONIbTALC COT, SOO cress A < cases a aelele 200 198 14,520 120 8,800 
10 | Dissolved phosphate rock.............. | 400 95 6,966 68 4,986 
11}, Muriate Of potash. ee 5 icone ee wane 200 227 16,646 157 11,513 

: INADTALC OL BOOMs eek eae wceee a eea nel 200 ) : a 
12 { Dissolyed phosphate rock..............! 400 § 132 9,680 135 9,900 

KER tre OLS OG 5 ccc elas Veicte wos eterernis are ents 200 ‘ ae - 

13 pMnBIAte OL POISNG = wan. o- Gass ces slewiee 200 § 235 | 17,233 218 | 15,986 
| { Dissolved phosphate rock.............. 400 F | > = —e 
14 { WI TIACCIOL SOAS on loon eee cele ne e's eclris - ete 200 } oe | sa tld 70 16,138 
15 ISRO HUB eohanlon sso 44 dbooneace soc Bucy bons a atone 6 154 | VS 2OS:  Wie.. acte meine 42 2 | a eee 
; | 
16 EVI nape ela ata Meteo tai Te co nie pistes Siarers rene eel 2,000 145 | 105633) [ines tie. sivi- ac eee 
TEN SMEG: Pare pcm cise pins cee ie tae Reioeiansroferetoscrewictare | 4,000 217 | 15,913) |iw.c00t ten ae 
CIE SOT seme a RnArih Berar! sPqercrein 6,000 215 16, T66:. | 5 5.2 'ste:s:s-<,< 7010 =|] ee ae 
19 Ard wood ASHES) 225s. 0c specs cee cen] 2,000 340 PA, OBS -|\. ein sco as'= 0 .cl] ieee 
SUMMARY OF MUCK EXPERIMENTS. 
1. In general, the result of the muck experiments indicate a uniformity in the 


requirements of the various crops and that stable manure meets those requirements 
in fuller measure than anything else. It appears that the legumes tried, garden peas 
and soja beans, are the only exceptions to this rule. 

2. For the effect of these manures on yield and quality of sugar beets the reader 
is referred to pages 103-106 of bulletin 179. ~ d 

3. Air-slaked lime, which in the past has been highly recommended as a treatment 
for muck land, acted on this even slightly acid muck, in opposition to our expectations, 
for on plot 4, where it was applied at the rate of two tons per acre, the yield is gener- 
ally less than on 3, where nothing was applied. Plots 15 to 18 indicate an increased 
yield, as the quantity applied is enlarged. 

4. Sand has given contradictory results, though frequently its yield is higher than 
the adjacent “nothing” plot. These results are in no measure the entire benefit to be 
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derived from this one application, but it is still a problem whether it will pay to apply 
sand to a muck field at the rate of 140 loads per acre. 

5. Leached ashes gave results similar to those from sand, and though yet incon- 
elusive, we believe that, where this material may be had for a few cents per wagon load 
and is within four or five miles, it may be applied with profit. 

6. So far, the complete fertilizers do not give results that will warrant their pur- 
chase in considerable quantities for muck land. 

7. Unleached wood ashes gave very satisfactory results, as did also the mixture 
of phosphate rock and potash salts, indicating the lack of mineral manures and an 
abundance of nitrogenous manures in this soil. 


NOTES ON CLOVER. 


Throughout the State there exists a manifest desire for methods by which the growth 
of clover may be made a more certain factor in the crop rotation. 

Until about ten years ago but little difficulty was experienced in securing a good 
catch and successful crops were a general result. With the visitation of the ‘clover 
root borer and the clover leaf weevil, the clover crop of the entire State was practically 
wiped out. The weevil was finally followed by a parasite, which preyed upon the 
weevil, practically destroying it. 

The entire loss of the clover crop for a period of six or eight years naturally 
reduced the organic content of the older Michigan soils to such an extent that good 
seedings with the wheat crop of clover are secured only by sowing on the richest and 
most highly manured soils and under the most favorable circumstances. 

On the newer lands, where the virgin humus has not yet been severely reduced, 
there seems to be little difficulty in securing satisfactory seedings by sowing the clover 
seed in the spring on wheat or some other cereal. Where the fields are prepared 
for wheat by summer fallowing. or where the ground is very rich.and receives the 
best possible preparation, or where large quantities of stable manure or other ferti- 
lizers are applied, the clover catch is generally insured. 

The above observations led us to conclude that where the insect is not doing its 
destructive work, the main causes for the failure of the clover crop are, exhaustion 
of the elements of plant food and organic matter or humus in the soil, while the reme- 
dies lie in restoring and supplying these materials and providing better cultivation. 
The problem is first to supply the organic matter, the same being provided most accept- 
ably from the roots and stubbles of the clover crop itself. But the beginnings must 
be secured in some other way. 

In those sections where clover has refused to grow when sown with a nurse crop, 
there seems to be no other way than to prepare the ground in the early spring and sow 
the seed alone, giving it complete possession of the ground. 

In the spring of 1898 clover seed was sown on the College farm as follows: 

Field No. 16, which was then in wheat, the third farm crop the field had ever 
produced. Seed was sown broadcast, and except on the most exposed knolls, a very 
satisfactory seeding and subsequent crop of clover hay was realized. 

Field No. 3, experimental plots, which has been under cultivation and continuously 
cropped for forty years. Two one-eighth acre plots only four rods apart were sown. 
at the same time. One on wheat which yielded 42 bushels per acre, and the other 
on ground especially prepared for the clover crop, and the clover given entire posses- 
sion of the ground. The result was an entire failure of the seeding on the wheat 
and a very successful catch on the specially prepared ground, and a yield of 4,067 
pounds of hay as a first crop. While the above experience may not be repeated in 
every similar case, the conditions are such that a natural conclusion may be safely 
drawn. 

The most desirable time to sow clover seed is an experiment now in progress. 
The plan is to sow a plot each month with conditions as near uniform as possible to 
provide. This experiment was begun in April, 1899, sowing the seed about the 25th 
of the month. At the present writing, May 1, 1900, the conditions of the seedings 
the past year are as follows: : 

April seeding, perfect catch, excellent growth, promise of a good crop. 

May seeding, stand as good as April, though not quite so forward. 

June seeding, a perfect stand, a little smaller than the May seeding. 

July seeding, complete failure. 

August seeding, medium stand, short and unpromising. It may possibly produce 
half a crop this year. 

36 
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September, October and November seedings, clover complete failure, some timothy and 
many weeds. 

December, January, February and March seedings about equal in number of plants, 
all small, though promise a fair catch. 

April se eding ( 1900), seeds just beginning to sprout. 


NOTES ON SAND LUCERNE. 


On April 26, 1897, two small plots of one-tenth acre each were sown to sand 
lucerne, using fifteen pounds of seed per acre. The soil was of a very light, sandy 
nature, much of the surface having been hauled away to fill in around the College 
barns. The sand was so light that “when not held down by a growing crop, it drifted 
badly in a strong wind. 

The sand lucerne was given entire possession of the ground, though it did not produce 
a crop until the second year, when it was mowed three times, producing a total on one 
plot of 6,800 pounds per acre, and 5,917 from the other. By cutting it as soon as it 
came to full bloom most excellent hay was made. 

The winter of 1898 and 1899 was a most severe one and killed fruit trees, clover, 
wheat, and other hardy plants. The sand lucerne, however, withstood the winter re- 
markably well and gave an excellent yield in four crops amounting to 10,580 pounds per 
acre on the better plot. The first cutting was made May 3}. 

The sand lucerne is a legume so nearly resembling alfalfa that only a careful study 
of the two reveals a slight + difference. Its remarkable behavior on the College grounds 
recommends it for light sandy soils where the moisture is a considerable distance below 
the surface. 

So far as we know, the seed has never been produced in this country. The station 
obtained a quantity this year and has distributed about one hundred and fifty samples 
to farmers of the State, with instructions for giving it a trial. 


WHEAT EXPERIMENTS—TEST OF VARIETIES. 

On the College wheatfields, varieties of wheat were sown in the fall of 1898. Each 
variety was given a strip of ground 94 rods long and wide enough to make an acre or 
more. These strips were of as nearly uniform character as could be selected for such 
large areas, and comprised portions of low ground, together with an exposed knoll and 
a considerable area of level ground. The test was made in two different fields. The 
Dawson Golden Chaff was sown in both, and in making the calculation of the yield in 
field 14, where the soil was lighter and the yield much smaller, a computation bring- 
ing the yield to the basis of Dawson Golden Chaff was made as follows: In field 8 
the Dawson variety yielded 30.12 bushels per acre, and in 14 the yield was 23.9, a 
ratio of 1.26 to 1. In fixing the yields of the varieties grown in field 14 the actual 
yield was multiplied by 1.26. Below is a table giving the varieties, in their order, the 
field number, the computed yield per plot, and the yield per acre: 


| Area | Yield Yield 
Name of variety. Field. of plot. per plot. | per acre 
Acres. | Lbs. Bu. 
ROTA TOON Mires cot tae oe tae shine tae eee eR ees 8 913 | 1,758 32.08 
Dawson Golden Chaff (seed treated)................--0000e 8 -913 1,750 31.95 
Unternahlonal NO. 6st. sacle g cin icvw olnoiepe ate eeoeieicles «sale 8 13 1,748 31.9 
Dawson Golden Chaff (seed untreated).................... 8 -913 |} 1,650 31.12 
| | 

ERO GEML cette ne stet ieee niatet cits aa LER ER es eet eee area 8 913 | 1,638 29.9 
RMIT CRS GE Teas ee ae aes ess ae SE eae 14 1.166 - | 1,959 28.01 
JONES, Square POA cco eas coc asus ave neuloieeeteee ceeietie s 8 913 | 1,474 26.9 
WSHILO CLAWSON. foie cnlidiec co ciiet a iw miae Pate ona ees Ue 14 3.018 4,486 24.07 
UNG ee apne s octniede atie SOE PP RR ee eee teen rie | 8 -913. | 1,206 21.83 
RUE POSEN. «saree iste ashe cleus wrsiansse ot cate Mar oie Sete cate 14 4.072 | 5,258 21.52 
RGA CU WSON ss... aes soe eek ante oe lee ee mk eine pees omnes 8 -913 =| phe bby 20.38 
One VANDEL. saris peste eee a See ere Haee eee 14 1.338 | 1,608 20.03 
PEGE LUZ onset aso fo cata ice eh ads has tata eee aN Tees aes he ee rae oa TST 8 913 865 15.78 
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The Red Cross and Currell were sown in field 14. The Red Cross was entirely on 
the dry, exposed knoll, and resulted in almost complete failure, while the Currell grew 
so poorly and was so full of weeds that its yield was not computed. In justice to the 
Buda Pesth variety, it should be stated that the soil on which it grew was not nearly 
so good as the average of the soil for the other varieties. Had it grown along with 
the Russian, Dawson, and Gold Coin, in No. 8, its yield would probably have been 
nearly up to these varieties. In harvesting special care was taken to cut first, and 
remove from the plot on which the yield was computed, all of the wheat grown on the 
head lands or near the fence, and to avoid dead furrows and back furrows occurring 
on the plots. They were generally at the dividing line between the varieties. In 
general, the varieties stood up well, even through a low piece of ground where the 
wheat usually lodges badly. The International No. 6, Dawson, Gold Coin, and the White 
Clawson, resemble each other quite closely, as they appear in the field. The Russian 
and Buda Pesth are bearded varieties with fine straw and lodge readily. Indeed, these 
varieties in the past two seasons have both leaned so badly to the east at the time of 
harvesting that it has been necessary to carry the swath in reaping them. They are, 
however, both good milling varieties, and we hope to secure for them such yields 
as will warrant their more thorough introduction. The Currell and Red Cross 
are beardless, red varieties, but so far their behavior does not warrant their adoption 
in this locality. 

As to white varieties, we feel perfectly safe in recommending the first three named 
on the list, as they give excellent yields, stand up well, and are accepted as good 
varieties by the millers. 


CULTIVATION EXPERIMENT WITH WHEAT. 


On a level and uniformly fertile portion of field No. 8, the following experiment in 
cultivation was completed in 1899, and is being repeated in duplicate this year in 
field No. 6. Long narrow strips were selected. The field was oat stubble, the 
previous tréatment of which was in line with the rotation practiced on fhe College 
farm, although a portion of the field had been plowed for oats in the fall and another 
part in the spring. In the table below fall plowing was done on the gang plowed 
plot 1, the first late plowed strip, plot 3, and the early plowed portion, plot 2, while 
the plots harrowed before plowing and the late plowing not harrowed were plowed 
for oats in the spring. In the following table is the description of the preparation of 
the ground and the yield per acre of the wheat crop: 

Yield per 

acre. bu. 
1—Gang plowed, 4 inches deep, with a vineyard gang plow, a tool with which 
two horses can plow four acres per day. This preparation is followed 

by: twoubarrowingsvant, the pra devo. iia. decreas Pos on tees Sen 23.74 
2—Karly plowing. The ground was plowed with the ordinary walking plow to 
the depth of 8 inches, immediately after removing the oat crop. The plow 
was followed promptly by the roller and the harrow, harrowing done at 

intervals of seven to ten days until the wheat was sown.............. 23.65 
3—Late plowing. This soil was plowed for oats in the fall, but after the oat 
crop Was removed the ground was allowed to lie undisturbed until the day 
before the wheat was sown, when it was plowed, rolled and given two 

harrowings with the spring tooth harrow and one with the Acme...... 19.00 
4—This ground was plowed for oats in the spring. Immediately upon removing 
the oat crop, on the day that the early plowing was done on plot 2, this 
ground was harrowed twice, with an ordinary spring tooth harrow. The 
operation being repeated again two weeks later. On the day plot 3 was 
plowed this plot was also plowed and prepared the same as plot 3, except 


fiat only one harrowing ‘Was’ TECESSATY ices is Sees 6) «sis nice eevee eae oo alent 22.93 
5——Plowed for oats in the spring and otherwise treated the same as plot 5.... 16.3 


. 


While as a result of this experiment, the yield from the shallow plowing is the 
highest, we are not prepared to say that we advocate plowing oat ground but four 
inches deep in preparation for the wheat crop. However, if such an experiment as this 
repeated several times would give similar results, the great saving in time in preparing 
the wheat ground by this method would recommend it for general practice. The gang 
plowing did not prepare to a depth of four inches what the ordinary farmer would call 
an ideal seed bed for wheat. The oat stubble was not completely covered, and the 
ground had the appearance of being very dry and dusty and very poorly prepared. 
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However, the results warrant the repetition of the experiment, at least. The early 
plowing process on plot 2, followed by the roller and repeated harrowing, approaches 
nearly as one can, the conditions of a summer fallow with an oat stubble. Although 
the yield is a few pounds less per acre than on the gang plowed strip this method 
is the one upon which we can depend with a great degree of certainty. Late plowing 
on plot 3 was done on September 16, the ground having dried and baked and become 
lumpy, almost refusing to admit the plow. It was impossible to prepare this ground 
and that of plot 5 to a condition anywhere near as fine and satisfactory as upon the 
other three plots. However, the condition was not unlike that observed on many 
farms where the rush of other work delays the plowing until the last minute before 
time to seed to wheat. It is true that a little less work was expended on this plot than 
on plots 1, 2 and 4, but the loss of over four bushels to the acre does not warrant 
this economy of labor. The method of preparing plot 4, though not an entirely new 
one, is seldom practiced in ordinary farming. The idea of harrowing the ground as 
soon as the oat crop was removed was to prepare at the surface of the ground the 
dust mulch to prevent the further escape of moisture until the time of plowing. Plots 
4 and 5 were comprised in a “land,” and received exactly the same treatment with 
the exception of the harrowing, the dead furrow of the land being the dividing line 
between the two plots. The man who did the plowing remarked at the time, that the 
ground on the harrowed half of the land was more moist, plowed easier, and was much 
less lumpy. In the preparation which followed the plowing it could be plainly seen 
that the harrowed half of this land was much more mellow and presented a more 
desirable appearance as a seed bed. It was further observed that on plots 1, 2 and 
4, where the ground had been either plowed or harrowed early, there were no oats 
growing after the wheat was sown. The early cultivation of the ground having covered 
the oats, they grew, and later cultivation destroyed them, while on plots 3 and 5 
the oats appeared in great quantities, seeming to crowd the wheat and check its 
growth. The only difference between plots 3 and 5 is the fact that 3 was plowed in 
the fall for oats, and 5 was plowed in the spring. : 

As a result of this experiment we may conclude that whatever operation may be 
performed to conserve the moisture immediately after removing an oat crop will 
result in an increased yield of the succeeding wheat crop. While allowing the ground 
to dry and bake, and become hard and difficult to prepare, is not only a waste of time 
and labor, but injurious to the wheat crop. If the results obtained in plots 1 and 4 
can be taken as conclusive, the treatment of these plots suggests a more rapid and 
cheaper method of preparing the oat stubble for wheat, at the same time conserving 
the moisture which is too liable to waste at this dry period of the year. 


TOP DRESSING VS. PLOWING UNDER MANURE. 


Two areas of ground, which previously had received similar care and treatment, 
were selected for this trial. A land four rods wide and 94 rods long was divided 
in the middle. On the one-half was spread a liberal dressing of well rotted barnyard 
manure, which had lain in the compost heap during the summer. The ground was then 
plowed and on the other half a similar application of manure from the same heap 
was made as a top dressing. From the plot on which the manure was plowed 
under we harvested 30.32 bushels of wheat per acre, while from the top dressed plot the 
yield was 29.62 bushels, being but 42 pounds less per acre, an amount within the 
probable limits of error. The difference in the yield from these two practices is not 
enough to warrant the drawing of any definite conclusions. 
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A POPULAR DISCUSSION OF PURE MILK SUPPLY. 


BY C. E. MARSHALL. 


Bulletin 182.—Bacteriological Department. 


The writer has been urged by many practical dairymen, butter-makers and cheese- 
makers, to prepare a short treatise on the above subject, that the milk producer 
shall be able to understand the importance of securing pure milk, not only for city 
consumers, but for the purpose of making butter and cheese. No class of dairy 
operators so fully appreciate the value of pure milk as the butter-makers and 
cheese-makers who are engaged in factories where the patrons control affairs and the 
men whom they perhaps employ are obliged to take what they furnish them. The city 
consumers find much fault concerning their milk, but unfortunately they are largely 
to blame for the defects of their own milk supply. They expect that a pure milk is 
obtained with us little expense as the diluted solutions of filth which they now use. 
By their own penuriousness they ask the milkman to bring them this grade of milk. 
Why then should they find so much fault? 

My words are for those who supply milk to cities, to creameries, to cheese factories, 
and if those who are supplying milk to their own families are ready for a word of 
warning, I will include them within this list. 

Fortunately there are a few milk producers in the State who are making serious 
efforts to secure a pure milk and they are included among the most successful in 
Michigan. Success in the making of butter and cheese, as well as in the furnishing 
of milk to cities, will as inevitably follow as day the dark and dingy night, and 
whether one makes a financial success of it will be dependent upon himself as it is 
at present, but carrying into effect the more advanced ideas will require greater 
skill and knowledge than are needed in simply milking in dirt and filth. 

Most of our ideas in regard to the handling of milk have come to us via tradition. 
Our fathers used milk as we have it, milked it in the same way, and, so far as we 
know, did not die from its use. We trust that they did not. Our fathers lived in a 
one-roomed log house, but we are scarcely willing to follow their examples. Yet when 
we consider what some of our ancestors did, we are put to shame that we have not 
moved faster or learned more. A short time since, it was my fortune to listen to a 
lady much interested in dairy problems, who stated that her great grandfather had 
sold milk in bottles to people in the city of Edinburgh, Scotland, nearly two hundred 
years ago. His neighbors laughed at him, as they do in these modern times, but he 
deserves a monument for his wonderful insight. With the abundance of facts at our 
disposal, it seems strange that we should continue to do what we recognize to be 
wrong. 

The conditions of life as it existed then were somewhat different from those found 
now. Milk was not shipped from great distances to supply large centers of population. 
Usually the milk was consumed within a reasonable number of hours after drawing. 
Butter and cheese were not made for the purpose of sending thousands of miles. 
The exchange of dairy products was very limited compared with present commerce. 
In the early days of this country, farmers sent their surplus butter to the nearest 
store, where it was mixed with the products of a hundred other farms, barreled 
and shipped to the nearest city of any size. The storekeepers, in preparing this 
butter, would work over the entire amount at their disposal, salt it to suit their taste 
and pack it. Now such methods are employed by a few firms which buy only the poorest 
grades of butter found upon the market, at a few cents per pound, work it over with 
fresh milk, salt it and color it and put it again upon the market as a high grade 
butter. Several modified methods are used in renovating butter to render it fit for 
consumption. If all made good butter, what would become of these firms? Now, no 
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matter what the milk product is, if it is good it goes upon the market with its 
individual characteristics. It is judged as an individual lot and is sold as such. A 
man without any individuality is always the same as other men—so with milk products. 

Another encouraging feature may be added to the departure of haphazard and 
empirical methods of older days—it is the increase in number of pioneers who are now 
making efforts to overcome the faulty habits under which we have developed. These 
pioneers are making a success of their ventures, and as time goes on this success will 
come more cheaply. They have demonstrated in a practical way the uselessness of 
quibbling over what is known to be erroneous. The cry which usually springs forth 
with the mention of these successful dairymen precludes any rational basis upon which 
to found judgment. The fact that some capitalists have built up some of the model 
dairies as a diversion, places a brand upon the entire scheme for certain unprogressive 
types, but fortunately many model dairies furnish the only source of revenue to 
their owners. The first model dairy may have been an innovation, but the increasing 
numbers must of necessity soon lead to a practical adjustment. One of the most 
serious drawbacks to progressive dairying is the too common notion that the old ways 
are good enough, that the new are impossible and impracticable. A “golden fleece” 
on the back of the sheep will be necessary to sustain the running operations of the 
dairy, is a pitiful belief, for it signifies that such an individual’s ideals are what he is 
and not what he should be. ; 

There is much importance to be given to the present management or sales in first 
grade dairies. Thus far private customers have been found in suflicient numbers to 
consume all the best dairy products at very remunerative prices. The number has not 
yet been exhausted; moreover it is fair to suppose that the demand for higher grade 
dairy goods will increase instead of diminish. Consumers are gradually learning the 
value of purity in food, and no one can better teach them the difference between what is 
pure and what is polluted than the producers themselves by a systematic education. 
Of course there will be those people who will pay one cent per quart less to obtain 
diluted filth rather than secure pure milk, and this in spite of any educational ad- 
vantages offered them. There are all stages of development in the world and we must 
not become discouraged because the ape does not speak. 

The preceding remarks may not partake of the teachings which ought to emanate 
from a bacteriologist or hygienist, yet they are the questions which must first be 
answered before the dairyman is willing to consider bacteriological or hygienic _prob- 
lems. Although these problems of purity should be first in the mind of every milk 
producer, unfortunately, however, they have always been considered last, to the great 
detriment of mankind. 

It is not the wish of the writer to draw lurid pictures of the hygienic and bac- 
teriological environments of some dairies which have come under his observation, or 
to depict existing conditions on a large per cent of farms, devoted to some extent to 
dairying, for the purpose of sensationalism; it is rather his intention to state in plain 
language what is known to almost every farmer, that the lessons to be gained there- 
from may be immediately applicable. What follows is the result of the author’s per- 
sonal observation in the bacteriological and hygienic investigations of dairies and 
stables. f 

1. A visit to A’s stable, which represents our first type of dairy operations, was 
made with the intention of studying the condition of the stable, the cows and the 
manner of miking. A kept two cows, but these two cows stand for many in larger 
dairies, in a stable constructed in a very loose manner and just large enough to accom- 
modate the cows and a single horse. A part of the milk obtained from the cows 
was sold for household purposes, making the investigation of especial interest. The 
floor of the barn was covered with at least six inches of manure, which had evidently 
been accumulating for some time. The bedding consisted of coarse corn stalks. The 
cows’ hind quarters were plastered over with a cake of manure at least three-quarters 
of an inch thick. This condition extended along the bellies of the cows nearly as far as 
the shoulders. The hair was long on the udder and at the ends of many of the hairs 
were attached various sized lumps of manure. The teats contained scales of dry 
manure. The cows were poor and received only corn stalks. There was sufficient light 
and air in the stable. No exercise was allowed the cows, which remained in the stable 
a good share of the year. 

In milking the man gave no attention to his person or hands. He simply brushed 
off the udder in a sweeping motion, placed the pail underneath the cow, milked with 
one hand into the other held over the pail, the surplus milk running through his 
fingers into the pail, then reversed hands and did the same. His hands were thoroughly 
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wet when he began milking and as he milked the dirt on the teats began to loosen, 
making a semi-filuid mass with the milk and dripping from the lower part of his hands 
into the milk pail. This puddling process continued through the milking, occupying 
nearly ten minutes. What was done with the milk after leaving the stable 1 was unable 
to ascertain. It was not cooled of aerated, however. The house was clean and tidy 
and doubtless the milk was handled with the greatest care lest it might receive a speck 
of dust. 

It may not seem possible to many that in our present state of civilization such 
barbarious methods are still in vegue; yet there is no small per cent of similar or even 
worse dairies. Added to the above acts of barbarism may be cited another even more 
filthy and pernicious habit,—it is the act of expectorating into the hands before 
beginning to milk, for every man that milks knows that much of it will find its way 
into the milk pail before completing the milking process. 

So much filth is not tolerated in other foods, in fact, foods of other kinds are dis- 
carded if a little mineral dirt gets into them, but in the case of milk, no amount of 
organic filth renders it unfit for use and it is not an uncommon sight to find in the 
bottom of a glass of milk a semi-fluid layer, black and suggestive. If this layer of dirt 
be associated with the condition of the cows above and the method of milking, it 
does not require an imaginative mind to depict to ourselves the nature of the solution 
of filth. In regard to the bacteriological and hygienic significance of such milk, more 
will be said later. 

2. The second type of dairies visited shows marked improvement over the first 
type, but in making my estimation, more dairies approach nearer the first type than 
this second type. As I stated in the first case, in what is outlined in these representa- 
tive types, for it would be unnecessary for me to discuss the many places visited in 
detail, inasmuch as they may all be assigned to three distinct types with all grades 
between, is delineated the entire field of dairying and especially that part which must 
answer for polluted milk. 

An effort is made in the second type to secure comparatively clean milk. The barn 
is not especially designed for dairying and is difficult to clean or disinfect; however, 
the floor is kept free from actual filth by the use of the shovel, and sufficient clean straw 
is employed for bedding. The cows are fairly clean. The cracks and holes in the 
sides of the stable permit plenty of fresh air to enter, but there is little sunlight. 
The milking is done in the stable usually while the cows are eating and the straw 
is nearly knee deep about the animal. The milker’s person is comparatively neat 
and his hands are quite clean—as clean as could be expected after handling the various 
implements in the stable. He sits down to the cow, brushes off the udder im a more or 
less indifferent manner after crowding into a dirty and filthy stall or working his way 
down between two cows. He milks with dry hands into a comparatively clean pail, 
and when he finishes, on the foam formed by milking there will be seen only a sprinkling 
of dirt, which is easily distinguishable to the naked eye. The milk is carried some 
distance, after a ten gallon can or several pails have been filled in the stable, to the 
milk house, where it is commonly cooled by stirring while the can rests in running 
cold water. 

There is much commendable in such a dairy; unfortunately they cannot be considered 
common; they are rare when compared with the number of people or families keeping 
cows for commercial purposes. Much labor is misdirected on account of ignorance 
of the principles involved, consequently traits which are admirable in one place are 
entirely counteracted by traits which are pernicious. Labor is expended on what may 
be supposedly right, but is actually wrong. To illustrate this feature, many dairy- 
men groom their cows to clean them and then milk in the stable while the grooming is 
in progress. Others will go so far as to wear milking suits and then use them for all 
kinds of dirty work until the milking suits-are dirtier than the suits underneath. 
Aerators are frequently bought to better the quality of the milk, yet seldom washed 
when used. One of the most common inconsistencies is to take the best care of the 
milk after it comes from the barn, but in the barn or stable it is.exposed to various 
infectious diseases to which milk is peculiarly susceptible. These are only a few 
of the numerous shortcomings of the second type of dairies, and are very noticeable to 
those who have taken the trouble to visit dairies for the purpose of learning where 
weaknesses exist. 

3. What is apparent in the third type of dairies is frequently regarded as im- 
practicable by the majority of dairymen who are accustomed to old methods, the only 
methods with which they are familiar. As long as this type of dairies is in existence, 
and most of them are founded upon a business basis, this type cannot be eliminated 
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without doing greater injustice than would be done were either of the others to be 
removed, for in this type of dairies is all the progress, all the innovations and all 
the ideals of high character. Without this type there would be no stimulus to move on. 

The barn is usually built in such a manner as to make it possible to flush the floors 
so as to remove all filth before milking, or a special milking barn is constructed 
to overcome the filthy accumulations of a stable. A barn specially erected for milking 
alone savors of expense which the ordinary dairyman cannot afford. . This barn will 
not be considered in this type. A giant effort is therefore made to do away with 
the stable filth, the obnoxious gases and foul air, by a suitable floor, proper ventilation 
and lighting. The floor is commonly cement. The cows are carefully groomed 
at a time when the dust will least interfere with the milk. Dusty foods are not given 
the cows just before or at the time of milking. The atmosphere of the barn is 
supposed to be as quiet as it is possible to have it and free from dust. Stalls are so 
constructed as not to cause unnecessary brushing and crowding. The cows are free 
from loose hairs and dirt when ready for milking. A tepid water and sponge are 
used to wash off the udders. the sponge, squeezed, is made to take up any superfluous 
water remaining on the udders just before milking begins. In this manner the udders 
remain moist during the milking and thus keep some particles of dirt and dust 
adherent to them. The milker has clean hands and a clean suit and the teats are 
practically dry. All pails and cans are subjected to a thorough sterilization. When a 
can or several pails have been filled in the barn, they are taken to the dairy room, 
quickly aerated and cooled. Once cooled the milk is kept in this condition until 
delivered to patrons or ready for utilization in making dairy products. Milk once 
pure is easily kept pure for whatever purpose it is designed, and is under absolute 
control whether for delivery to city patrons or for making into butter or cheese. 
The above type represents the highest now in practical use. The results obtained 
from it are sufficiently great ,to warrant extra expense and striving for greater 
perfection. 

There are two or three very prominent defects in the system just cited, and many 
errors in detailed manipulation are conspicuous, otherwise this type may be regarded 
as model or ideal. The more prominent defects are: first, milking in the barn; second, 
the keeping of milk too long in the barn before aeration and cooling; third, the care 
and management of utensils. These, with the minor defects, will be considered later. 
At this point it seems pertinent to call attention to the attitude which most dairymen 
should assume towards these ideal systems and dairies. 

In most professions, anything which helps to advancement is considered with true 
reverence by the active and progressive souls of the profession, and those who give 
little attention to the agents which lead us on generally keep quiet and rest, while their 
brothers hasten on to absorb the newly demonstrated. It is somewhat different in 
the dairy profession, since the interests are so varied that the members constituting it 
cannot agree on mutual advancement. He who is a good butter-maker is unable to 
convince the producer of milk, upon whom he is obliged to rely for his supply of milk, 
that both will be greatly benefited by the institution of certain reforms. It is only, 
therefore, when the handling of milk and milk products has been under the direct 
charge of the producer himself that any improvement has been made. The producer 
must know the difficulties of the consumer, butter-maker or cheese-maker, or vice ‘versa, 
in order that a mutual sympathy may exist. If sympathy and interest may be aroused 
on both sides, it is possible to secure a satisfactory understanding: if these agents can- 
not be elicited and only indifference prevail on one side or the other, it is high time 
relations be brought to a close. 

Every improvement which tends to assist the dairyman should be welcome, whether 
it can be made of practical use at the moment or not. Practical or impractical, one 
may lead to as great results as the other eventually by means of suggestion and appli- 
cation. It is becoming man to learn as much as he can, use as much as he can, and 
what cannot be made of immediate utility, reserve for the future. No one thinks of 
renouncing Christ’s philosophical teachings because he cannot live as Christ did; he 
merely does his utmost to live as Christ lived if he is a man of worth. Our ideals 
in dairying should be of the highest type capable of man’s ingenuity; we should strive 
for this ideal and not be discouraged if we fall short of it. This ought to be the aim 
of every dairyman and he ought to get as close to it as he can under his conditions. 
In this attitude it is possible for him to consider the discussion of typical dairies in 
their true light and attribute to them their proper significance so far as he is concerned. 
From them he will learn to improve his own to that extent dictated by his own peculiar 
circumstances. What one may do another cannot do, accordingly no general discussion 
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of the subject can be adjusted to exactly fit his case. The author trusts that in the 
further discussion of this subject he will be rightly interpreted as to his motives 
and ideas. The purity of milk is dependent upon the milking process itself and its 
surroundings, for pure milk once obtained, it can be kept comparatively pure for some 
days and is capable of management according to the will of the dairyman. 

The author has aimed by some simple experiments to demonstrate the real significance 
-of what is meant by pure milk and polluted milk. He will call to his aid the work of 
others to assist in verifying his conclusions. The experiments of the author were car- 
ried out under average conditions of dairy operations and the results may readily be 
taken as average results. Those quoted from other authors or investigators will 
be cited in sufficient detail to convey a fair understanding. 

A sterile glass dish one-half inch in depth and three and one-hali inches in diameter, 
with an overlapping cover, was exposed in the air of the milking stable for five minutes. 
After the exposure, nutrient gelatin, a suitable food for most bacteria, was added to 
the dish and allowed to solidify. The dish was then placed away at the ordinary 
room temperature of the laboratory that the life in the dust which fell into the uncov- 
ered sterile dish for five minutes might develop. Each germ present usually grows 
into a colony which may be readily seen with the naked eye or by means of a very low 
magnifying glass. When these colonies are counted a fair idea is obtained of the 
number of bacteria present in the dust. However. many fine particles of dust do not 
dissolve in this gelatin, a fact which is easily determined by the microscope, so that 
only a fraction of the entire number of micro-organisms is represented. The germs 
on the surface may grow into colonies, but those that are contained within the particle 
are removed from the food material, hence have no opportunity for development. 
Remembering the above description and explanation it will be readily understood how 
the number of bacteria is obtained and how inadequate is this crude method. Other 
methods more exact are in use, but are more technical and thus are not so desirable 
for the present purpose. 

Several exposures were made in the open air of the stable and the number of colonies 
developing in each plate, or the approximate number of micro-organisms present in the 
dust of each plate, exposed for five minutes, varies from twelve to eighteen thousand in 
round numbers. These exposures were made when milking was in progress. The ordinary 
milk pail is about twelve times as large at the top as is the little glass dish mentioned 
above, accordingly the approximate number of micro-organisms falling into the pail 
exposed to the stable dust for five minutes would be twelve times as great, or from one 
hundred forty-four hundred or fourteen thousand four hundred to twenty thousand 
six hundred. 

Had this estimation been made at the time of feeding dusty foods, or when bedding 
the cows with straw, or when the cows were entering the stable, the number would 
have been markedly increased. It was not the purpose of the writer at the time to 
take up all the possibilities incident in the management of a dairy stable, for he is 
reserving such investigation for a future time. It may be confidently stated that 
a few estimations made at such a time as above mentioned indicate what has been 
demonstrated by Hesse, that the increase is very great. 


Aside from the probability that milk setting in a stable absorbs obnoxious gases, 
the importance of the germ content of the air of the cow stable is readily seen by 
these simple experiments. As a general statement it may be safe to say that the 
smaller the number of germs in the milk the better will be its keeping qualities. If, 
as is often done, the milk is allowed to stand in the pail exposed to the air of the 
stable for thirty minutes the number would be six times as great, or varying from 
eighty-six thousand four hundred to one million two hundred thirty-six thousand. 
Even so far as the dust of the stable air is concerned, every minute of time is very 
significant. Had the dust arising from feeding, or bedding, or grooming, or, in short, 
any disturbing influence, been added, what might occur is almost beyond prediction. 

A single cow’s hair has its role to play. Estimations have been made of the germ 
life present on comparatively clean hairs taken from cows. There was no desire to take 
hairs which had little lumps of dung on, for no satisfactory idea could be obtained 
in this manner. Hairs were secured from the side and top of the cow and at a dis- 
tance from manurial patches of richness. Our estimates demonstrate that from six 
to seven hundred micro-organisms, approximately, may be found on what may be re- 
garded as clean hairs. 

If by means of one, two, three or four thicknesses of cheese cloth, or by an additional 
layer of cotton wool, the diaryman removes the hairs from the milk, he thinks he has 
removed the evil. It would be just as rational to secure a bunch of hairs from a cow, 
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place them on the strainer and pour the milk over them, and then conclude that 
none of the filth on their surfaces found its way into the strained milk. ‘he hair on 
the strainer is simply washed of all its filth and bacteria, which in turn find their way 
into the strained milk. After the hair has been washed thoroughly, its presence in milk 
cannot be considered so undesirable. Many people are sickened because a hair is found 
in the milk, but are able to withstand the formidable appearance of an eighth of an 
inch of filth at the bottom of the glass. 

It is not an uncommon sight to see a handful of hair on a strainer. The importance 
of grooming in removing the loose hairs from the body of the cow, and the coarse dirt, 
as well as the necessity of keeping the udder damp while milking, may be easily grasped 
in this connection. 

Particles of manure or dirt are equally rich in microbial life. From two or three 
millions to seventy or eighty millions of micro-organisms have been found in one gram 
(fifteen grains) of dung or stable dirt. Renk, in his investigations of milk delivered 
to cities, points out that most of the dirt found in milk is composed of dung and as 
much as six grains of ‘dry dirt has been found in each quart estimated on a basis of 
eighty per cent water content. Other estimations are much lower, but it is not difficult 
to ascertain the germ content by this means. Dirt falling into milk is partially dis- 
solved and much of it is held in very fine suspension, consequently when a layer of 
black filth is found at the bottom of a can, we form only an approximately accurate 
opinion of the condition of the milk. 

Many, perhaps more than two-thirds, dairymen furnish milk which is rich in the 
deposits of filth at the bottom when allowed to stand. Even nearly all of the third 
remaining cannot boast their milk absolutely free from such a deposit. Accordingly, 
our ideas of cleanliness must remain somewhat stunted in the face of this deplorable 
condition and we are forced to go on in the knowledge of the risks involved with little 
hope of immediate change. A study of straw and fine filamentous substances floating 
about the barn or stable, especially when the bedding or hay is disturbed, yield 
practically the same results as obtained from the study of hair. In this popular ac- 
count it will be unnecessary to repeat what may be found in the previous discussion 
of cow hairs. However, this item cannot be disregarded or considered of less import- 
ance than many others, for it doubtless has a great significance in the securing of pure 
milks. The author places straws and fine filamentous substances on the same footing 
as hairs, such as indicated by his experiments. 

There can be no greater problem to solve in connection with the building of a dairy 
barn under the present systems than the selection of a suitable stall. HKliminating 
all other essentials than that of cleanliness, this alone would be sufficient to make the 
selection exceedingly precarious. Cleanliness is the only feature which will be of any 
interest in this review, for upon this is based the relation of the stall to pure milks. 

It is easily guessed that the dirt found on the sides of a stall is only a composition 
of what has been analyzed in the preceding paragraphs, existing usually in a dried 
state. The cows rub against the stalls in scratching themselves and always leave more 
or less dust and dirt behind them. Their tails are switching about, scattering filth in 
every direction, the stalls are the most common obstacle in the way and therefore 
receive the major part of the filth. The dust is constantly settling in the stable and 
finding lodgment on the sides of the stalls or in the crevices. When the milker 
approaches and crowds into the stall, or the animal happens to strike the stall, a 
cloud of invisible dust particles is aroused, the atmosphere becomes loaded with un- 
wholesome material and it becomes impossible to obtain clean milk. Not infrequently 
the milker so manipulates himself and pail in pushing his way into the stall that 
comparatively large pieces of this dried filth on the stall find their way into the pail. 
Again, it is customary after the milker sits down to the cow to move about more or 
less, and if the stall is a complete partition his back is in contact constantly, stirring 
up the adherent dirt. 

A half partition is preferable to a full partition stall, and no stall is preferable to 
a half partition stall, so far as cleanliness is concerned, under ordinary conditions. 
It may be just as well to brush against a stall as against another cow, but either 
should be avoided. If a half stall could be used, made from gas piping and kept 
perfectly clean, the danger arising from it would be reduced to the minimum, yet far 
from perfection. It is an exceedingly difficult matter to construct a stall which will 
meet other requirements and at the same time meet the requirement of cleanliness. 

The floor should be damp, but perfectly clean and free from bedding during milking. 
A dirt floor cannot be made clean, and a plank floor is very difficultly cleaned. ~ The 
cement or asphalt floor is the best suited to cleanliness, but these must be flushed 
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before milking, otherwise the filth upon the floor may in one way or another find its 
entrance to the milk. If the floor is dry and filth is present, or if loose straw or other 
bedding in a dry state is under the feet of the animal, dust of the worst type must 
arise due to the movement of the feet of the milker and the animal. It is the 
practice in some places to use sawdust or other material on a cement floor to prevent 
slipping. If properly managed this could perhaps be made useful, but the man who 
uses it will have to be a very conscientious man to keep it in a fit condition. Such 
methods are resorted to in some of our ideal plants, but frequently what is accom- 
plished in one direction is overcome in another by a false step. It is much like the 
surgeon who is very particular about asepsis in surgery, in the absence of germs, 
and has everything aseptic except his scalpel. It is not advisable or economical, after 
going to great expense, to undo what has been done by a single false step. It is true 
conditions will not be so bad, something will be gained, but by carrying the scheme 
through there is much to be gained in several ways. 

No measure taken in efforts to obtain pure milk appeals to the mind with such 
force as personal cleanliness of the milker. Although the number of micro-organisms 
from this source is doubtless much smaller than from other sources, the cleanliness of 
the milker is indicative of the other movements in the stable and dairy, and the 
possibility of conveying infection is reduced both by his cleanliness and soundness. 
The milker must be both a clean man and a sound man, otherwise he is unfit for 
milking. The foregoing are objective qualifications; subjectively he must be a very 
conscientious individual. These qualities, in addition to gentleness and pliability of the 
hands, make a woman a far more suitable person for milking. The man who will 
come from the field with dirty hands and dirty clothes, and proceed to milk without 
washing or taking off his filthy outer coverings, is certainly no criterion to follow; 
nor is he, who simply adds a white duck suit in which to feed the pigs slop, clean 
the stables and then milk, a much superior being. A man who milks should wash his 
hands before milking and after milking each cow, and should wear a clean suit for milk- 
ing purposes only. It is nauseating to see a woman working over a meal with a filthy 
dress or unclean hands, why should it not be nauseating to behold a milker in filth 
laboring over the milk we are to drink? 

There is always danger of individuals working with milk carrying disease-producing 
micro-organisms to the milk. Milk is a very good food for these micro-organisms, 
therefore it is more to be feared in this respect than other foods. If by any chance the 
hands should be moistened with saliva, or the milker come in contact with some 
infectious disease or should unknowingly have an infectious disease lurking about him, 
he at once becomes an agent of disease dissemination and a source of danger to all 
those who may use the milk coming from his hands. There can be no source of disease 
dissemination so vitally important, except a patient, as the milker of cows. He needs 
careful supervision through his own inspection or should be made subject to the inspec- 
tion of someone else who is competent to judge. 

Many models have been presented to dairymen for the construction of a suitable 
milk pail. The one principle, the decrease in the amount of surface exposed, is correct, 
in that it lessens the possibility of contamination to some extent, but greatly increases 
the difficulties of the milker. This fact needs no expansion, for it is obvious that an 
increase of milk surface exposed to the contaminating influences of the stable renders 
the milk more liable to contaminations. Strainers of various kinds can have little 
influence other than restraining the entrance of coarse particles of insoluble dirt and 
straws which will have their surfaces thoroughly washed by the impinging streams of 
milk. All that is obnoxious is therefore carried through the strainer into the milk. 
The gain will be simply the eradication of unsightly objects in the milk. The ordinary 
milk strainers have little significance in cleansing milk from a cow. 

Whatever the nature of the milk pail may be, it is essential that it be properly 
cleaned and sterilized. In some of our bacteriological studies of milk pails sup- 
posedly ready for receiving milk, we have been surprised to find not only the seams in 
the pail rich in bacteria, but also the surface itself. From five hundred thousand to 
fifty million per gram (15 grains) have been estimated in material taken from the 
corners of milk pails which had received considerable attention in cleaning, and on 
the surface several thousand per square inch. In some moisture left in the pail which 
had been put away and had stood for six hours, the number of micro-organisms 
reached sixty thousand to three hundred thousand per cubic centimeter (about 20 
drops). The practice of rinsing pails and putting them away till the next milking 
time is not an uncommon practice. The results detailed above place this undesirable 
method or operation in its true light, and they should not be passed over without 
yielding a careful consideration of the milk pail problems. 
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The carelessness with which milk pails are handled is a matter of no little moment. 
In the dairy they may be cleaned perfectly, but what is gained if they are taken to the 
barn or stable and exposed to the dust through bedding and feeding and sometimes 
cleaning. It has been shown in connection with the study of the stable dust, how 
pernicious such a practice is in inoculating the pail with millions of opnoxious bae- 
teria. Under the discussion of aerators, coolers and cans, more will be said pertinent 
to this subject. 

We are now ready to make some estimates of the number of bacteria reaching the 
milk during the process of milking. For this determination, plates were exposed next 
to the pail for different periods of time. The conditions under which these exposures 
were made may be regarded as slightly above the average. The number of bacteria 
developing in the plates range from four thousand to eighty thousand during one minute 
of time, or the number of bacteria falling into a twelve quart pail during one minute 
of time would be in round numbers from forty-eight to seven hundred twenty thousands. 
Allowing five minutes for milking, the number would be multiplied by five, or from 
two hundred forty thousand to three millions six hundred thousands. The author 
has made independent estimates as high as nine millions. In this rough estimate, 
the fact that only a fraction of the real number of bacteria find their way into the 
milk can be profitably taken into consideration. This inexactness is due to the in- 
solubility of particles of dirt and dung in the gelatin and to our inability to make a 
correct count of the number of bacteria on hairs, shreds and substances of like nature. 
The great variation in the number of bacteria is principally due to the cleanliness 
of the cow, some are much cleaner than others under ordinary conditions. It has 
not been possible for us to make an estimate of the number of bacteria getting into the 
milk in the first or third classes or types mentioned previously. What we have gives 
some idea of a type between the first and second, but nearer the second. 

There is no factor so important in handling milk as the milking process itself, 
for with a little care much filth may be avoided and a comparatively clean milk may 
be obtained—as clean as it is possible under the circumstances. At this point all of 
the agents which have been discussed are centered,—the dust of the barn or stable, the 
hair of the cow, particles of dung and dirt, shreds of straw or other substances, the care 
of the stable floor, the cleanliness of the milker’s hands and clothes, and the condition 
of the pail, all exert a greater or less influence upon the act of milking. Here will be 
found failure or success in dairy operations. If a dairyman can control his work 
satisfactorily thus far, the steps remaining ought to be easily managed. Again, a 
milk comparatively free from bacteria or other micro-organisms to start with may be 
easily controlled thereafter. 

It is quite a difficult matter to secure a milk from the udder of the cow free from 
bacteria. Boiley and Ward have demonstrated this, but it is possible to obtain a milk 
that is practically pure, and usually will not readily undergo change. In this labora- 
tory, the author drew from thirty different quarters of cows’ udders by means of 
sterile flasks and milk tubes, after milking out a little of the fore milk, thirty different 
samples, thirteen of which at the end of six months placed at the temperature of the 
living room had not undergone any appreciable change. This does not mean that they 
were necessarily germ free, but that the germs did not act upon the milk to materially 
change it. It is the experience of those who have made a special study of milk taken 
from the udders of cows that many of the bacteria found in the udders have no influ- 
ence upon the milk. For practical dairying this may be disregarded largely, as far 
as the keeping qualities of the milk are concerned, but should not be lost sight of when 
any obnoxious germ is causing trouble in the dairy. 

Before leaving the stable, it may be well to call attention to a habit which some 
dairymen or milk-producers have of permitting decaying substances to remain about 
the barn or stable. I have seen decomposing flesh, rotten beet pulp and other such sub- 
stances in or within reach of the milking stable. Aside from the odors which emanate 
from decomposing substances, and which may be absorbed by the milk. there is a grave 
chance of some of the micro-organisms of decomposition finding their way into the 
milk and producing intensely toxic or poisonous products. Carelessness of this sort 
may be fittingly regarded as criminal. 

What the true significance of aeration of milk may be is a question difficult to 
answer at the present time. However, when we inhale the foul odors coming from 
the milk during the process of aeration, the value seems to be apparent When milk 
is passing through the separator, the same foul air is noticeable, coming from the 
delivery tubes. These facts in connection with the experience of practical dairymen 
indicate that this step is one of great value, yet there are those who maintain that 
the mere aeration of milk does not enhance its value. Perhaps in not the far distant 
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future, this perplexing problem may receive some light which will help it to a satis- 
factory solution. At the present time, those who furnish us our best milks submit 
them to careful aeration, believing that by this act the quality of milk is greatly 
improved. The usual methods of aeration are very imperfect. They fail to bring all 
the parts of the milk in contact with the air, therefore a good share of it is not 
aerated. If aeration is to be complete, an apparatus is necessary which will produce 
the most perfect film or finest spray, for it cannot be expected that the air will enter 
very deeply into milk when exposed for only a second or two.. If aeration is as 
desirable as is generally supposed, the ordinary management of milk must be very 
imperfect. 

Coneerning the importance of cooling milk, there can be no doubt. The warm milk 
as it comes from the cow furnishes a most highly desirable temperature for the 
development and multiplication of bacteria. In the summer time, several hours are 
required to cool the milk down to the surrounding temperature, which in turn may of 
itself be very suitable for the growth of bacteria. Consequently, there is furnished in 
connection with the milk as food, the most favorable temperature from the time the 
milk leaves the cow until it is either changed or consumed. In the winter time, even 
if the atmosphere is very cold, much time is consumed before the warm milk coming 
from the cow is cooled down to such a degree that the multiplication of bacteria is 
checked. Ifa sample of miik be taken and divided so that half be placed in a refrigera- 
tor and the other half at the ordinary room temperature, there will be found a great 
difference in the rapidity of bacterial multiplication. In the estimation of the number 
of bacteria in the sample placed in an ordinary refrigerator with a temperature of 60 
degrees F., and in the sample placed in the room at about 75 degrees to 80 degrees 
F., the writer found that the rate of increase in the room was from fifty to one hundred 
times greater than in the refrigerator. The cooling of milk immediately after milking 
is to a large extent the factor which determines its keeping qualities, for the tem- 
perature may be reduced to such a low degree that all bacterial development is 
inhibited, but this should not be interpreted as a cleansing agent, for the bacteria 
remain alive, although not multiplying, and the filth is- still present. It controls 
but does not eliminate; it checks but does not destroy. 

What per cent of milk producers think it worth while to cool milk? Knowing what 
it does and how useful it is, so little attention is paid to it in ordinary dairy pursuits 
that it practically remains an unknown feature in dairy operations. Those milk pro- 
ducers for whom it would be most useful do not utilize a cooler, and many times when 
a cooler is used it is maintained in such a filthy condition that it were better to resort 
to the simple device of the dipper or some apparatus which is easily cleaned. Many 
object to a cooler that exposes the milk to a very extensive surface because of con- 
tamination from the air. This, however, is a serious fallacy, for if the room in which 
the milk is cooled be properly cleaned, this source of infection need not he taken into 
consideration. .Milk that is cooled over a large surface exposed to the influence of ice 
is almost instantaneously rendered unfit for germ growth, but following the customs 
usually employed, a can is first filled, then placed in a vat of cold water, perhaps 
iced, and stirred until cooled. Too much time elapses in the prosecution of this 
method, hence it cannot be regarded as the most desirable. Quickness is important 
in this operation. 

I have already called attention to the necessity of having clean utensils in connection 
with our discussion of the milk pail. Cleanliness, of course, is the uppermost thought 
of a suecessful dairyman’s mind, but this does not explain why it has become so 
generally the practice to make use of milk cans in carrying sour milk and whey from 
the factory to the stable and then after emptying them, simply rinsing them out with 
cold water in preparation for the fresh milk. It is not strange under these cireum- 
stances that the milk sours in a few hours’ time. It is possible to carry sour milk 
in a can and clean the can sufficiently, so that it will not have any influence upon the 
sweet milk introduced. Care, however, will have to be exercised in producing perfect 
cleanliness. The same may be said of the cooler or the aerator or any milk receptacle. 
To use a receptacle that is not perfectly cleaned is not only dangerous, but materially 
reduces the value of the milk. How the cleaning should be performed will be described 
in another place. 

The water supply to a dairy has no little influence upon the keeping qualities of milk 
and its products. This is true of ice also. Many samples of water and ice have been 
examined in this laboratory and it has been found that the germ content of either 
is capable of producing a decided effect upon dairy products. Some sample dairy 
waters have been determined to possess several hundred thousand bacteria per ec. ¢. 
(one-thirtieth of an ounce). Such water as this cannot fail in yielding unsatis- 
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factory results. It is therefore desirable to know the water supply and if necessary 
sterilize it before it comes in contact with milk or milk products. It is not infrequent 
that disease producing germs are found in such waters and there is a chance of con- 
veying some infectious disease by their use. Ice contains germs, sometimes in as large 
numbers as water. Often the ice is secured from some dirty pool and in addition to an 
extremely large number of bacteria, it carries with it a great mass of organic matter. 
It is really a pernicious habit to add either water or ice from an unknown source or 
the quality of which is unknown, to milk. : 

The use of preservatives in milk is assuming vast significance because of the common 
practice of employing them in milk designed for human consumption. It is not our 
purpose to name the various kinds on the market nor to consider their germicidal value. 
The use of these preservatives promiscuously is illegal, is deceitful, is dishonorable 
and is criminal. They in no way have any relation to pure milk supply other than their 
elimination. 

The hygienic aspect of the question of pure milk is exceedingly great, for in it is 
included the conveyance of disease through milk and the diseases arising from filth. 
Of the former, many diseases are actually known to be conveyed by milk, such as 
typhoid fever, tuberculosis, cholera; of the latter, typhoid fever, gastro-enteritis and 
other intestinal disorders. In the years 1883 and 1884 three hundred cases of cheese 
poisoning occurred in Michigan. Every year witnesses a large number of cases of 
milk poisoning or poisoning from foods made from milk. When all these cases of 
cheese and milk poisoning are enumerated in Michigan alone the number is large. 
Inasmuch as it is the result of carelessness, it is high time that some consideration 
be given to the securing of milk free from disease elements. How many deaths from 
tuberculosis, typhoid fever, cholera infantum or other choleraic troubles may be traced 
to impure milk, it is impossible to say, but if cursory judgment may approximate 
the truth, the number must be large. Deliberate carelessness is never excusable, 
consequently the crude, indifferent methods used in producing milk are not pardonable. 

What economic value the proposition of pure milk has must bear a secondary 
relation. If a manufacturing plant fails to make a profit or even cost, it at once 
ceases operation. The manufacturers do not usually condemn the people because they 
do not buy their products, they rather admit their inetficiency in meeting prices of the 
same grade of goods. While in some respects the milk producer does not simulate the 
manufacturer, yet in large part he does and therefore must recognize his place among 
other producers. He must create a market for his class of goods or compete with the 
common producers. This last class is very plentiful and there is little to be gained 
in such competition, but the man who has the combination of energy, intelligence 
and capital can easily surpass the common class of producers and create a new brand 
of his own. He will establish a market for his goods; once established, there will be 
no serious trouble in getting rid of his goods. However, if he once begins to produce 
cheap milk, the dairyman will find it a difficult matter to change unless he finds a 
new market. The writer does not claim that he can produce milk at two and one- 
half cents per quart and sell it for five or six cents to the retail trade according to 
proper methods; but he believes that a pure milk may be secured for an additional 
and maximal cost of one cent per quart over the present cost of average dairies which 
furnish milk to the retail trade and can reduce that expense above the average dairies 
to the fraction of one cent per quart in the preparation of milk for butter and cheese. 

With the foregoing fact and conditions in mind, it is the purpose of the author to 
offer a suggestive scheme founded upon exact principles underlying dairy work and 
anticipative of future development. What may be promulgated in such a plan may 
not be of immediate applicability, but he who is desirous of progressing will be able 
to keep the ideas in mind, or some similar and equally desirable, that he may have 
some high standard toward which to labor. Science offers sufficient demonstrated 
data at the present time to render improvements advisable and secure, and these data 
the writer hopes to make applicable. These must not be interpreted as within the 
immediate attainment of every milk producer, for such would not be true. Each 
milk producer has a set of conditions and circumstances with which he must accord 
and he will be able to get rid of them by a gradual change towards a high ideal, 
altering his conditions and circumstances of the present for conditions and circum- 
stances better adapted to a higher type. That individual who ridicules better models 
than his own by regarding them as impracticable and impossible only bars all oppor- 
tunities for his own betterment; he will die in the same suit of clothes of intelligence 
he put on when a mere boy. 

In this bulletin there will be no attempt to follow the milk after it has been 
obtained in a pure form for consumption as milk, butter or cheese. 
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The inspection of the cow which produces the milk is the first important step. Of 
course her food should be a part of this inspection, but a knowledge of what the food 
should be or should not be is fairly understood now, or if not, a knowledge of it may be 
easily acquired. Disregarding any further consideration of the food, the cow herself 
is the machine which should be carefully inspected every two weeks by a competent 
man, or if the proprietor works about the cows daily, he, if he understands the animal 
thoroughly, will be able to assume the duties of an inspector daily. The inspection 
of cows should not be left to milkers, for they are usually too indifferent to observe the 
small variations in an animal which are easily detected by the owner. 

Although our knowledge is not sufficient to say that every sick or abnormal animal 
secretes a dangerous milk, yet we do know that some diseases yield through their 
influence upon the animal economy an abnormal milk. If the disease is acute, it would 
be far better to avoid any risk, to suspend the use of the milk for the period of the 
disease; if the disease is chronic, it were better to not use the milk until some one 
competent could pass upon it. To avoid the possibility of conveying tuberculosis to 
man or animals through the milk, every milk producer should subject his herd to a 
tuberculin test, not only for his own benefit economically and hygienically, but for the 
benefit of others. 

The stable should be properly ventilated, lighted and drained. It is not necessary 
to make a stable which will involve thousands oz dollars of expense; a common 
ordinary stable such as many of you have will do; in most of the stables in use, the 
factors mentioned above, especially ventilation and lighting, are sufficient for the 
health of the animal. The old style of barn has cracks and knot-holes and windows, 
all of which add to the ventilation and light. Drainage is too frequently disregarded 
and the result is that much decomposition is constantly in progress, vitiating the air 
and proving very detrimental to the well being of the animal. It does not seem 
feasibie to recommend the construction of barns which will meet all the requirements 
of a pure milk supply. This idea is barred out largely for the reason that where many 
cows are brought together in a stable, it becomes impossible to keep the stable in 
a condition of absolute cleanliness. There are the stalls, the gutters and in most cases, 
feed boxes and other equipments, all of which render cleanliness complicated and 
uncertain. 

To obviate these difficulties which are always associated with the stable, the writer 
believes that a milking room of a size sufficient to meet the requirements of a herd, 
into which the cows, one, two, or three at a time, may be brought for milking, would 
be the most desirable and is the only means by which a pure milk may be obtained. 
This room would be provided with water, conveniently located and prepared for not 
only keeping the room in an absolutely cleanly condition, but for sponging off the 
udders of the cows before milking. The cows, when brought into the room, shall have 
been groomed previously, and so placed after entering the room that there will be no 
rubbing against each other or necessitating the milker to brush against them. This 
procedure would remove the cows and the milk from the dust of the stable and the dirt 
coming from the stall, the bedding, the food and other environments, and would place . 
them where the air is comparatively free from dust and the filth from the stable. 
The dirt from the udder and hairs would be overcome by sponging the udder and 
flank with luke-warm water in such a manner as to prevent drippings, and by keeping 
the udder moist while milking. If the size of the herd would warrant it, one man 
could look after the leading of the cows back and forth and the grooming, and the 
milker, dressed in a clean suit made purposely for his work, would attend to the milk- 
ing and the milk only. 

I am aware that when this method is first carried into operation there will probably 
be a falling off in the secretion of milk and butter fat, but after a time, as Mr. 
Johnson demonstrated, by gentle treatment, the cow will become accustomed to the 
change and will resume the normal secretion of milk. This is to be expected of the 
peculiar nature of the cow. She is very sensitive to changes, but is also very sus- 
ceptible to gentle training. 

The removal of the cow from the stable environments into a pure air, and the 
dampening of the udder and milking into a sterilized pail in such a manner as would 
be entirely feasible and practicable, has been demonstrated in a few simple experiments 
by the author. The pail used in these experiments was steamed ten minutes, the cow 
was led out of the barn into the open air at a time when the ground was damp, thus 
eliminating dust in the air, her udder was sponged off and remained damp during the 
milking, but in each case she had not been groomed. Samples were then taken, after 
milking, from the pail, and samples also were taken from the pails, at the same time, of 
the regular milkers. These samples were placed in a warm room at about 70 degrees 
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F. and watched each day until some perceptible change was noticed in the milk. 
The time from the milking of the cow was then noted and the results compared. 
Four tests of this kind were made. The samples from the pails of the regular milkers 
invariably soured within forty-eight to seventy-two hours after milking; the test 
samples kept nine, eleven, twelve and twenty-eight days before any change in the 
milk was noticeable. Had the milk been cooled and kept at a cold temperature, it 
would doubtless have kept much longer. In the estimation of the number of germs in 
the two series of samples, the numbers were of about the same ratio as the days of 
keeping. There was nothing in carrying out this experiment that could be regarded 
as impracticable or that would increase the expense to any great extent. ‘lhe author, 
by advocating a clean milking room in place of the open air, believes that he is 
making the process of milking more convenient and better adapted to the handling of a 
large herd. At the same time, bad weather and dusty weather will not have to be 
contended with, the cow will be more easily managed, the water will be at hand, the 
milker can keep more cleanly and the surroundings will be better suited for carrying 
on the work. 

By the side of the milking room there should be a milk-receiving room. In this 
should be an aerator, cooler and tubs with iced water. This would permit the 
immediate aeration and cooling of the milk and the possibility of keeping it cold from 
the very minute that each cow was milked. The aerator and cooler, and can and 
ice vat, could be so arranged that the milker could pour the milk from each cow through 
a spout extending to the milking room and it would find its way over the aerator, 
cooler and into the can placed in the vat of iced water. The milk receiving room 
would be shut off from intrusion, would be kept perfectly clean and would be entered 
only by the milker with a clean uniform when it was necessary. Milk thus obtained 
would probably keep several days at room temperature and could be made to keep for a 
long period if continued in the iced vats. It will probably be admitted that such milk 
would be delicious for consumption and if made into butter or cheese would be abso- 
lutely under the control of the butter-maker or cheese-maker and, other things being 
equal, would yield uniform products of each class. 

It is not our purpose to carry this discussion farther at this time. If such milk 
could not be properly utilized after once secured, in the creameries, home dairies or 
cheese factories, it would not be the fault of the milk in any case, but of the operator. 

Again I repeat that this plan or system is thrown out as a suggestion and an ideal 
toward which milk producers should strive. I have no doubt that many of the 
details could be improved when put into operation, but in the main, I feel quite confi- 
dent that it is correct and that it will yield results beyond the expectation of the 
dairyman. 

Mr. Ira O. Johnson of Grand Rapids has carried out experimentally the scheme 
suggested in the preceding pages. It consisted in removing two cows from the herd 
to a milking room having a cement floor and kept in a very clean condition. The cows 
were tied to the side of the room and milked according to the methods which he 
employs in the barn. One of his regular milkers did the work just as he was accus- 
tomed to doing it in the barn. The cows had been groomed previously, as is Mr. 
Johnson’s habit, and just before milking the udders of the cows were washed off thor- 
oughly and all the surplus water taken up with a dry, clean towel. Tne hands of 
the milker were clean and he wore a clean suit of clothes employed especially for 
milking purposes. The pails were cleansed with warm water and then steamed. 
When milked, the milk was cooled down and a sample taken in an Arnold bottle. 
which was plugged with cotton wool. The milk was kept cold from the time of 
cooling down to the time of shipping to this laboratory. Boxes containing ice were 
used for shipment and usually the milk arrived at the laboratory in a very good con- 
dition. 

Along with the above sample of milk was sent one handled in the same way with 
this exception,—it came from the milk which was milked in the barn. ‘lhe object of 
this sample was to contrast it with that produced in the milking room. ‘lhe floor of 
Mr. Johnson’s stable is cemented and he keeps it covered constantly with land plaster. 
The walls of the stables are whitewashed and kept very clean by occasional thorough 
washing. At the time of this experiment there was no bedding in the stalls and the 
amount of food handled in the stables was small compared with that of the winter 
season. The milking was performed in exactly the same way as in the mifking room. 

When the milking room is contrasted with such a stable, the advantage will evi- 
dently not be so pronounced as over the ordinary stables. 
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My work with ordinary stables had been done previously and independent of this 
experiment conducted at Mr. Johnson’s place, but I think the results may be safely 


used for comparison. 
The following table will give the germ content of the various samples studied: 


Milk drawn in milk- Milk drawn in John- Milk drawn under 


ing room. son’s stable, ordinary conditions. 
No. of bacteria per No. of bacteria per No. of bacteria per 
cc ce. ce. 

Sample vl ceca sce. s- 1,180 2,160 30,100 
Sample E>. 25.0% «,: 240 960 1,516,900 
SEC) Ne eo eee 240 1,680 1,225,000 
Sica 0) COM By ee Rami oine Pec 320 480 474,250 
Sample Vo oof l2ke. 2: 400 640 1,260,000 
Baraple Vile fos 3.54 400 1,280 210,000 
Sample Vill Ayes) 320 1,760 

Sonal od em V0 OM Dae a ce 320 4,140 

Sane PK Se econ 120 32,200 


Only six samples were studied under ordinary conditions. 

This table represents the germ content of the milk which has stood under refrigera- 
tor conditions for twenty-four hours. The first two columns would have an average 
temperature of about 13 degrees C. and the last column 15 degrees C. 

The milk from the milking room had its keeping value enhanced slightly over that 
from Mr. Johnson’s stable. There is no guide which is absolute in designating milk 
when it is changed. In the one case it may be an acid change and in the other a 
peptonization of the casein or any of the numerous possible changes in milk. However, 
so far as the eye could detect, the milking-room milk would keep twenty-four to 
thirty-six hours, sometimes three to four days longer, than the milk which came 
from Mr. Johnson’s stables. The milk which came from Mr. Johnson’s stables kept on 
the average about nine days before any change was noticeable to the eye. This was 
five and six days longer than the keeping of the milk from an ordinary stable. 

The milk from the ordinary stable generally produced the lactic acid loppered con- 
dition, while the milk coming from Mr. Johnson’s place in no instance produced solid 
lopper. This would indicate that while the pure milk would be much more easily handled 
and would have many advantages over ordinary milk, it would require greater knowl- 
edge and skill in securing the desired results. A starter would be absolutely necessary 
in the making of butter and cheese. 

As to the practicability of the milking-room scheme, I may add that Mr. Johnson 
thinks that it is feasible and desirable, but believes that it does not lie within the 
power of every man to carry out the details. An extended knowledge of milk manage- 
ment and of the sciences upon which it is founded are essential to a conscientious 
execution of the plan. This we admit to be true and at the same time believe that no 
hierar dairying can be accomplished by those ignorant of and unskilled in the dairy 

usiness. 

I wish to add my appreciation of Mr. Johnson’s efforts in carrying out the fore- 
going experiment and of many suggestions from him. 

Before closing I wish to acknowledge my sincere appreciation of the suggestions and 
criticisms, some of which have been embodied or discussed in the foregoing, from some 
of the leading milk producers, milk dealers, creamery men and cheese-makers in the 
State of Michigan, as well as Mr. Busck of the Copenhagen Milk Supply Company. 
and Mr. Sorensen of the Manchester (England) Pure Milk Supply Company. 


: CHARLES E. MARSHALL. 
Agrieultural College, Mich., June 20, 1900. 
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GASSY CURD -AND CHEESE. 
BY C, E. MARSHALL. 


Bulletin 183.—Bacteriological Department. 


Already much has been written on this subject by Russell.’ Bolley and Hall,* Moore 
and Ward,? Jensen,* Freudenreich® and Weigmann,® but specific cases must always 
add to the interest of the matter and contribute to the fund of knowledge now at 
hand. The commercial importance of the theme can be no greater elsewhere than in 
Michigan, where the cheese is peculiarly adapted to gas formation on account of the 
moisture, acidity and other striking qualities of the Michigan cheese. The loss accru- 
ing from this trouble alone must be exceedingly great to the cheese-makers of Michi- 
gan if we may judge from the number of reports coming to our notice in which gas is 
held up as the principal agent of most failures. 

It is understood by all cheese-makers that the cause is traceable to micro-organisms. 
and that there is no specific individual species or specific gas which will account for 
every case. The micro-organisms producing gases are really more numerous as regards 
species than the kinds of gases produced. Perhaps carbonic acid gas and hydrogen are 
the most common gases found, yet there is every indication that many more are 
created, some of which have been detected chemically and others are known only by 
their odoriferous characteristics. 

What causes one milk to result in gaseous curd or cheese and another to remain in a 
satisfactory condition is readily attributable to the distribution of this class of bac- 
teria which usually have their home in filth, such as is found about a cow stable. 
Occasionally such a germ may find its way into the milk-duct, yet it is seldom. Bolley* 
states that no gas-producing germ was found out of sixteen isolated from milk taken 
from the udder under sterile conditions. Ward* finds very few bacteria in the interior 
of the udder, which have any influence on the milk and further suggests that this 
does not preclude the possible entrance of obnoxious bacteria. On the other hand 
the author has frequently met with gas-producing or erogenic bacteria in the study of 
filth in connection with “pure milk supply.” It is also true that such micro-organisms. 
may be found commonly in milk, but fortunately for the cheese-maker they are con- 
trolled by the ascendeney of other micro-organisms which hold them in check. To 
seek the origin of the trouble we must return to the ever-present filth. What has been 
said in regard to pure milk supply is eminently fitting to this case, and the cheese- 
maker will profit through the persistent care of the milk producer. 

It was during the short dairy course of 1898 that a marked inflation of the curd in 
the vat was noticed. I undertook to isolate the offending cause. This was accom- 
plished, after a series of inoculations in milk-tubes had been made, then, plating in 
ordinary gelatin, neutral in reaction to litmus. The suspected germ gave rise to 
numerous colonies, which could be easily isolated from the other colonies present 
because of the rapidity of their development. Repeated plating was resorted to, that 
purity of isolation might be satisfactorily established. The germ thus obtained was. 
capable of producing an abundance of gas in milk during a very short period if placed 
in a suitable temperature. 


THE HISTORY OF THE BACILLUS WHICH SIMULATES THE BACILLUS COLI COMMUNIS. 


1 wish to consider in recording the actions of this bacillus, its relation to the 
bacillus coli communis and also to the micro-organism isolated by Moore and Ward 
in this same connection. In order to verify the influence of this ‘bacillus upon the 
making of cheese, a starter was made to take the place of the ordinary lactic acid 
starter used in bringing the milk up to its proper acidity. It was found that 
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the required acidity was longer delayed and that it did not respond with readiness 
to the usual management of the lactic acid starter. This was experienced the day 
the inflation of the curd was first noticed. Upon the addition of the rennet with 
the formation of the curd, the spongy condition appeared. In a separate vat in 
which there was none of this “gassy” starter, the curd was compact and contained as 
few gas holes as commonly present. This indicated conclusively that the causal agent 
of this specific case of gassy curd was isolated. 

Our next effort was to ascertain the rapidity with which this bacillus was able 
to produce gas. For this purpose a glass tube an inch in diameter was bent into a 
U form, making the arms about eighteen inches to two feet in length. One arm was 
then hermetically sealed at the end and drawn out to a fine point to facilitate the 
adjustment of a rubber tube later in the process. This tube was then so filled with 
milk that only the hermetically sealed end or arm contained milk, leaving the other 
to receive the milk on the formation of gas. After plugging the open end with cotton 
wool and sterilizing in the steam bath as usual, the tube was inoculated and placed at 


Fig. 1. 


the room temperature (70 degrees F.). Gas was very noticable in twenty-four hours, 
but from twenty-four hours after inoculation to seventy-two hours after inoculation, 
gas elimination was very rapid, so that the amount formed was sufficient to nearly 
press the milk out of the closed end of the tube. Fig. 1 illustrates this fermenta- 
tion. This operation was repeated several times with uniform results. Precipitation 
of the casein occurred in no case until several days after inoculation, yet the milk 
was markedly acid, falling short of sufficient to throw down the casein. When these 
tubes were placed in an incubator at 374% degrees C. (98 degrees F.), within eighteen 
to twenty-four hours the maximum (about) amount of gas was produced and the 
casein also precipitated. This points to very rapid work on the part of this micro- 
organism at the time when the milk is warmed to hasten the necessary amount of 
acidity, and explains the rapid formation of gas in the curd. Upon testing the acidity 
of a milk culture which had stood for twenty-six days, using phenol-phthalein as 
indicator, there was .29 per cent acid calculated as lactic acid. Upon adding litmus 
to milk cultures the reaction was acid at first and continued to remain acid for six 
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weeks, when the reaction changed to alkaline. This peculiar behavior, I am inclined to 
think, probably explains the behavior of cheese which at first does not possess any 
marked taint, but upon standing the disagreeableness of the odor becomes pronounced. 
Rither there is not sufficient acid maintained to check other micro-organisms of the 
saprophytic class from instituting slight decomposition of the casein, or this germ 
itself, grown under conditions which furnish an abundance of nitrogenous food but 
little carbohydrates in the form of lactose, gives rise to odoriferous products. I am 
inclined to the latter belief because of the fact that at first this germ produces no 
unpleasant odors when cultivated in the presence of carbohydrates, but after the 
carbohydrate fermentation ceases there is perceptible a distinct unpleasant odor. 
There could not be detected, however, any proteolytic action. Qualitative tests made 
for alcohol and acetic acid resulted in a failure to detect even traces when the bacillus 
was cultivated in milk cultures; lactic acid seemed to be the principal stable product. 
The acidity was not materially reduced by distillation and then making up the amount 
remaining in flask to original amount by the addition of water. Lactic acid was also 
found in glucose bouillon cultures. 


Fig.2. [No bacterial starter.] 


Upon investigating the nature of the gas produced, a rubber tube filled with water 
connected the fermentation tube with a Hempel’s gas burette. The amount of gas after 
standing for some time measured 99.1 c. em. The burette was then connected by 
means of a capilliary tube with a Hempel’s pipette containing potassium hydroxide. 
The gas was run into the pipette and the carbonic acid gas absorbed by shaking. When 
the remaining gas was returned to the burette, the volume of gas left measured only 
22.14 c. cm. This was then passed into a Hempel’s pipette containing alkaline pyro- 
gallic acid and thoroughly shaken. When returned to burette the measurement, 
22.14 ¢ em., was the same as before passing into the pipette. Evidently no oxygen 
existed in the gas. The gas was again passed into the pipette over palladium asbestos 
to absorb the hydrogen by converting it into water. 16.96 c. cm. of the gas was disposed 
of in this manner. There remained unaccounted for 5.18 ¢. em. of gas, which is neither 
carbonic acid gas, oxygen nor hydrogen. Its nature has not been determined. There- 
fore, out of 99.1 ¢. em. of gas produced by this micro-organism, 76.96 c. cm. was 
carbonic acid gas, 16.96 c. em. hydrogen and 5.18 ¢. em. unaccounted for. In another 
determination where 52 3-5 c. em. of gas was used, there proved to be 26 3-5 c. cm. 
of carbonic acid gas and 20 3-5 c. em. of hydrogen, leaving 4 4-5 c. cm. undetermined. 
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In the first determination the culture had stood much longer than in the second,— 
in the first case six weeks, in the second about three weeks. The difference in time 
alters the relation of carbonic acid gas and hydrogen. This was borne out by further 
tests which showed the variability in the relation of carbonic acid gas to hydrogen. 
A study in the formation of gas by the action of this bacillus upon other substances 
may lend interest to the investigation. The Smith fermentation-tube was used in this 
instance and the relation of carbonic acid gas and hydrogen to each other was deter- 
mined. It was at the same time compared with a stock-colon bacillus which had been 
in the laboratory for some time. For this determination yeast water was preferably 
used to ordinary bouillon because of the greater accuracy, and to this was added 
two per cent of each of the substances employed. These will be represented in the 
following table: 


Bacillus Bacillus 
of gassy eoli 
eurd. communis. 
WEE IO CLE sha ie ee aelines pS Pir aaa cae teak a nee H/ Cos=F H /Co,=¢ 
Me CLOSC Rae Sta oe esata ee TE oe ries H / Co.=? H/Co= 
OMG ET meer PS ese ON as A kt eae wm ee H /Co.=?2 H /Co.=+# 
ENA OS Gtemey tne. Sess PRRs oe ae ge ees ee pesitns le HyACo5—+ H /Co.=? 
GED SER Pre nee wos Dae CU Go ato e H/Co,= H /Co,;=} 


Nore.—Owing to the impurities so frequently present in sugars and other carbohydrates, the author 
does not regarc | the above table as valuable in any other respect than indicating the possible range of 
this bacillus’ actiyity. 


Fig. 3. [Gassy curd starter.] 


Yeast water (as checks) yielded no gas—the action is therefore entirely on above 
substances. These tubes were treated to the same conditions for twenty-four hours at 
incubator temperature, 371, degrees C. (98 degrees F.). 

In a comparison of glucose and lactose of two per cent strength in each case, the 
glucose produced twice as much gas as the lactose in the same length of time. This 
micro-organism ferments glucose more readily, as is usually the case. 

What evidences have been brought out in the investigations of the gas produced do 
in no wise tell us the relation of these gases in the cheese itself and the facts given 
may only by analogy be carried over. Under the conditions found in cheese, 
anaérobiosis, nitrogenous matter in abundance, and sugar in scarcity, the relation 
of the gases may be entirely changed about and partake of another nature. This is an 
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investigation which ought to be carried farther, but owing to a lack of facilities 
here it will have to stop where it is. There is no cheese-making, except during the 
short course, when it is almost impossible to control experiments. 

Through the efficient aid of Mr. G. H. True and Mr. E. L. Aderhold, the effect of 
this micro-organism upon cheese-making and upon the cheese itself was made possible. 
A good supply of starter was made of this bacillus in question. Two lots of milk 
were taken, to one lot was added no starter and to the other lot was added a starter 
of the bacillus. The proper stage of acidity was marked at about the same time, but 
the curd from the milk without the starter was practically free from inflation, while 
the curd from the milk which received the starter was thoroughly inflated. 

The difference in the cheese made from these different curds may be seen by consulting 
Fig. 2 and Fig. 3, representing cheese from the milk without the starter mentioned 
above, and the milk with a starter of this bacillus. 


Vig.4. [Without lactic acid starter as control.] 


Fig. 5. [Without lactic acid as control.) 
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When these two specimens were cut open two weeks later the first, made without a 
starter, was very pleasant and agreeable to the taste, while the latter was of the 
tainted class and insipid. 

Another series of experiments was carried out mainly to demonstrate the possible 
control of such curd. As will be seen by Fig. 4 and Fig. 5, the milk had been 
subjected to the influence of the gassy starter as in the above illustration. 

Figs. 6 and 7 demonstrate a possible control by the use of a lactic acid starter before 
the starter of the “gassy” bacillus has done too much mischief. This is of real practical 
utility in demonstrating the value of a suitable starter to control or check the effect of 
obnoxious bacteria. 

Although “gassy” cheese is one of the greatest obstacles to successful cheese-making 
in Michigan, yet it has been overcome in this specific instance by an intelligent use 
of starters. Two phases of this subject are open to the cheese-maker; he must either 
avoid the trouble by securing pure milk, or he must overcome it in one way or another. 


Fig. 6. [With lactic acid starter as control.] 
td 


Fig.7. [With lactic acid starter as control.] 
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The most feasible method is as has been stated—the starter. Of course, the cheese-maker — 
is acquainted with the methods by which this difliculty may be detected in his patrons’ 
milk, consequently it will not be necessary for me to enter into a discussion of these 
methods at this time. 


THE BACILLUS ISOLATED FROM GASSY CURD. 


Form and grouping.—This bacillus was not studied until it had been isolated by a 
series of platings to insure complete separation. It is a short bacillus, resembling 
very closely, under changes in nutrient material, micrococci. Short threads are fre- 
quently found; sometimes they appear very much like long bacilli, inasmuch as the 
lines of division are scarcely perceptible. However, when cultivated under some con- 
ditions which were not determinable, the thread-grouping was entirely lost. The 
thickness of the bacillus is practically constant and uniform. No distorted forms 
are recognized unless involutions may be found in the granular stage of the proto- 
plasm, which is easily detected very early in the development of the cell. This gives 
rise to bi-polar bodies at times and at other times to spore-effects and the appearance 
of two or three globular refractive bodies in a single cell. 

Measurement.—Leneth 2 to 5 micro-millimeters, thickness .5 micro-millimeters. 

Motion.—No motion could be detected usually, but at times a slight movement was 
apparent. 

Spores.—Occasionally spore-like bodies were noticeable, but they did not yield to 
spore reactions. 

Flagella—We did not succeed in establishing the presence of flagella. 

Staining.—The bacillus responds very rapidly to the common aniline stains. It 
decolorizes quickly in contrast methods, consequently does not take Gram’s staining 
method. 

Colony. The colony begins as a dark, granular spot, with a well-defined border. It 
is round and rises above the surface of the gelatin slightly, developing very rapidly 
compared with the lactic acid germs found in the milk. As growth progresses, 
concentric bands are given off, surrounding the original colony, varying in density from 
the center toward the circumference. The color also shades from the dark center to 
the last concentric band at the circumference, which is very light. This may be seen 
in Fig. 8. 


Fig. 8. 


The outer border, after the colony has enlarged and spread over the gelatin for some 
distance, becomes serrated. Grown on some kinds of media, the colony is uniformly 
brown and granular, with an abrupt border, which may, at times, become fibrillated. 
The colony is always raised and rests upon the surface of the gelatin. Other types 
have been met with in the continued study of this micro-organism, but are considered 
to be rare and to be due to conditions which are not always under our control. 3 
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Gelatin tube-culture—A white granular growth appears along the whole line~of 
puncture with an irregular edge, apparently due to the fact that the colonies appear- 
ing near the border of the puncture are not thick enough to coalesce and have no 
tendency to run together. At the surface of the gelatin, the colony spreads much as 
a colony in the gelatin plate and corresponds almost identically with the colony illus- 
trated in Fig. 8, with this exception,—it is denser and larger and bears the same 
relation as a giant colony to a simple colony. Fig. 9 will illustrate the growth along 
the puncture at the end of twenty-four hours. Gas bubbles will be noticed deep in the 
gelatin. 
~ Bouillon tube-culture—In bouillon the growth is heavy and soon settles to the 
bottom in a white, curdy mass, leaving the supernatent bouillon clear. Ina few days 
a white, smooth, dense scum forms over the surface and projects about four milli- 
meters up the side of the tube. 

Inclined agar tube-culture.—A heavy, pearly-white raised growth appears along the 
line of inoculation. It has little tendency to spread over the surface and its border is 
escalloped. 

Esmarch vegetable cultures—Potato.—A thick, creamy, grayish-white growth cov- 
ers the surface of the potato. As it grows older, it becomes slightly darker. The 
odor is that of sour potatoes. It has no tendency to spread. On some potatoes the 
growth is very limited and on others very luxuriant. This is doubtless due to the 
varying reaction of the potatoes. 

Oyster plant.—This seems to be an especially favorable medium for the growth of 
this germ. A heavy coating forms of a grayish-white color and extends over the 
entire surface. Throughout the growth, numerous pin-holes are visible with a crater- 
like ridge around them, which appear as if gas had escaped from the lower stratum. 


Fig. 9. 


Parsnip.—A very thin, moist film is perceptible on the surface. The parsnip retains 
its natural color and the odor is that of the parsnip. 
Rutabaga.—On this vegetable the growth is white and moist, but it is limited to 
39 
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a thin film spreading out over the surface. There is no change in the color of this 
vegetable, but the odor is sour. 

Sugar beet.—No visible growth appears on the surface, but the liquid in the bottom 
of the dish is dense with germ life. The odor and color are normal. 

Onion.—A slight, whitish growth appears upon the surface of the slices, but the color 
of the onion is not changed. 

Carrot.—A dry, white, wrinkled scum forms on the surface, the wrinkles radiating 
from the center. The growth is heavy and has a tendency to extend over the entire 
surface of the carrot, while the odor is of a sour vegetable. 

Turnip.—Growth is abundant in a white, mealy-like film. Color of the turnip 
is unchanged and the sour odor less pronounced than in other vegetables. 

Red beet.—There is a very slight film spreading over the surface. Beets do not smell 
unlike pickled beets. 

Milk culture—At first there is no perceptible change in the milk other than the 
gas visible in coming to the surface. As the culture grows older, there is an evident 
acid formation, suflicient to produce a partial co oagulation of the casein. In litmus 
milk, the change of the litmus to red indicates the formation of acid. Upon standing 
for ninety days, the acidity diminishes to the neutral point, and the litmus again 
becomes blue, showing an alkaline reaction. The temperature under which the milk 
culture was studied was that of the room. 

Indol reaction.—In Dunham’s solution it gives positive reaction in forty-eight 
hours. 

Growth.—Very rapid between 30 and 38 degrees C. In milk, it easily outstrips the 
lactic acid germs under ordinary conditions. 


Temperature.—Grows readily from 20° to 30° C. From 30° to 38° growth is rapid. 
Minimum temperature is about 15° C., optimum temperature about 37° C., and the 
maximum temperature about 41° C., that is, it practically ceases to grow at this 
temperature. Killed at 60° C. for ten minutes. 

Oxygen requirements.—The influence of oxygen is not decisive. It grows as readily 
in hydrogen as in the ordinary air conditions; in fact, the growth in hydrogen at 
times was more abundant than the growth in air. The gas production does not seem 
to be interfered with in any way under hydrogen conditions. 

Acid production.—Lactie acid is usually produced in small quantities at first, grad- 
ually increasing in milk cultures until cultures are very old. Although qualitative 
tests point to the formation of acetic acid when grown upon vegetables, yet it cannot 
be stated definitely that such is the case. 

Alkaline compounds.—The peculiar change in the reaction of milk after the dura- 
tion of ninety days seems to point to a nitrogenous decomposition which is scarcely 
sufficiently marked to yield to chemical analysis. Yet this has its significance in the 
ripening of cheese where the nitrogenous environment and anrobie conditions would 
naturally further nitrogenous fermentation. It is a fact that cheese made with this 
germ as a starter always lacks in acidity, is insipid to the taste and tinges on the 
putrid class, none of which characteristics may be attributed to the presence of hydro- 
gen formed by this germ in milk under ordinary conditions. The odor is that of 
putrid taint in cheese. For the above reasons, I am inclined to think that this 
micro-organism is capable of acting upon nitrogenous bodies, as in cheese, and pro- 
ducing products which are not found in its action upon milk under ordinary circum- 
stances. 

Gas production.—When grown in milk, hydrogen and carbonic acid gas are evolved 
in proportions of one to five. This, however, is variable, as will be noted in the pre- 
ceding discussion. 

Odor.—In the common nutrient media there is no perceptible odor. In milk no odor 
appears until the cultures become so old that it is hardly safe to determine odors. 
As has been stated, in cheese made with this micro-organism as a starter, there is a’ 
putrid taint, but of course it would be unsafe to draw the conclusion that it is due to 
the action of this micro-organism alone. 

Pigment production.—Ordinarily, there is no evidence of pigment, but when grown 
on vegetables, in some instances, as the cultures become old, the growth becomes of a 
dirty brown color. 

Behavior to gelatin.—Liquefaction of the gelatin has been determined in no instance. 

Pathogenesis.—When injected into guinea pigs, either subcutaneously or intra-peri- 
toneally, death resulted in a short period. One cubic centimeter introduced intra- 
peritoneally produced death in a 500 grams guinea pig in twenty-four hours. The 
abdominal organs were covered with a purulent layer consisting of pus cells and bac- 
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teria; the intestines were hyperemic filled with flatus and brown watery feces. There 
was a large amount of serous exudate and this was of a brownish color. The germs 
were found in blood and organs. When a bouillon culture was injected underneath the 
skin in the amount of one cubic centimeter, death was delayed, but the germs gave rise 
to lesions which were fairly constant. A slight purulent condition was found beneath 
the skin adjacent to the point of inoculation. Usually the abdominal organs became 
involved, following the same course as when the germ was introduced intra-peritoneally. 
If one-tenth cubic centimeter was injected, the time of death was extended and the post- 
mortem appearances were better marked if anything. 
This germ was not inoculated into other animals. 


RESEMBLANCE TO THE COLON GROUP. 


This germ doubtless belongs to the exrogenic group of bacteria. This view is based 
upon its morphology and cultural properties as well as its pathogenic tendencies. It 
is, so far as we know, a non-motile bacillus, differing in this respect from the colon 
group, but unfortunately, the motility of a germ is not the easiest to determine. At 
times I have believed the germ to be motile, but it was never sufficiently marked and 
constant to make a positive statement. I am in hopes that by passing it through a 
series of animals I shall be able to establish the question of motility and flagella 
production, but this must be a matter of the future. In its growth on gelatin and agar, 
potato, milk, there is practical identity. In the production of gas, there is close 
resemblance. Its relation to the thermal death-point, resistance, indol reaction, is 
practically that of the colon and so far as pathogenesis is concerned, I have been able 
to notice very little difference. For these reasons, while it is a distinct werogenic 
micro-organism, I am led to believe that it is one of the colon group. It also corre- 
sponds very closely to the Moore and Ward germ. 

CHARLES E. MARSHALL. 

June 20, 1900. 
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TUBERCULOSIS AND ITS MANAGEMENT. 


BY C. E. MARSHALL. 


3ulletin 184.—Bacteriological Departmeat. 


In dealing with a subject of this nature, the author is cognizant of the obstacles 
which obstruct the way to a satisfactory and definite understanding of the present 
attitude toward bovine tuberculosis. The scientific facts established in the study of 
this dreaded white plague are exceedingly numerous and the literature has become so 
widely disseminated and so voluminous that a further discussion seems hardly neces- 
sary. However, owing to the accumulation of scientific data and to the abundance 
of literature, this subject becomes more intricate and a fair presentation more difficult. 

This station, in its work with tuberculosis, has endeavored to pick out those 
important factors of the disease, to verify them, and to present them in such a manner 
as to yield direct and beneficial results to stock-growers. Scarcely any effort has been 
made to follow out original lines of research because of many difficulties in the way 
which must be surmounted before any success could result in this direction. 

What has given the ill-taste in the matter of tuberculosis (we know such to exist 
with many) comes from that class of hyper-enthusiasts and reading-scientists who 
take the experimental bread from the mouth of the experimenter and chew it and 
digest it according to their own individual methods of handling pabulum. It is 
essential to base our conclusions upon facts derived from experiments or those 
derived from practice, if we would reach healthful ideas concerning this topic. Opin- 
ion and prejudice, unless well founded upon the foregoing, should play no part in the 
formation of judgment. Unfortunately, there is perhaps no subject that is so unfairly 
treated, so mutilated, so distorted without substantial proof, as is tuberculosis. 

No experimenter claims that an ultimate and safe judgment may be formed in 
dealing with this disease at the present time. There is still much to determine and 
learn, especially in the management of this disease, which can come only through 
years of actual experience. This is borne out by the enactment of many laws which 
have been proved inefficient in checking this disease. If once the importance of this 
disease can be impressed upon every stock-grower and the facts of the disease furnished 
him, education will be worth far more than drastic legislation. 


WHAT IS TUBERCULOSIS? 

Put aside all general notions of this disease such as may be formed from an acquaint- 
ance with scrofula. tabes, hydrocephalus and other forms, and confine the attention 
for the present to conditions found in ‘a tubereulous body. This disease is recognized 
by tubercles or nodules sometimes pearly white, sometimes of a whitish yellow and 
sometimes of a reddish color. All sizes of tubercles appear, from those which require 
the aid of a microscope to discern, to those several inches in diameter. At first they 
are hard and fibrous but eventually become more pliable to the touch and may become 
gritty or calcareous from deposits of lime salts. Cut the small tubercle open and it 
appears to be of the same consistency throughout, cut a large tubercle open and the 
interior may be broken down into a yellowish white, creamy mass, and cut an old 
tubercle open and it is likely to resemble hardened and dried pus of long standing, 
yellow and very gravel-like to the edge of a knife. These three stages, the young 
firm fibrous nodule, the creamy pus deposit in the center with an outer fibrous coating,. 
and the calcareous deposit, with its firm outer coating—represent only landmarks with 
all degrees of development and disintegration between. The pus may become of a cheesy 
consistency, then we get the caseated tubercle, or of a caleareous consistency, then 
we have the calcareous tubercle. Such are the nodules or tubercles which constitute 
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the disease of tuberculosis, whether in the throat, lungs, abdominal cavity or any other 
part of the body. Elsewhere we shall have something to say about the dissemination 
of these tubercles in the body. 

What has just been said about tubercles is limited to the naked eye appearance. 
To see into them still farther requires the aid of the microscope. The tubercle in its 
youngest stage resembles a congested point in the tissues. There is an extraordinary 
increase in the number of cells. With the constant increase, due apparently to some 
irritant, the inner cells begin to disintegrate and the accretion is on the outer side. 
This process continues until considerable tissue is involved, and the tubercles take on 
their macroscopical appearances, which have been described above. 

A tubercle seems to be the result of some irritant at work in the tissues. What 
that irritant was, years ago, proved to be a very difficult problem. Today we ascribe 
the irritation to one thing only—the tubercle bacillus. By no means, should it be 
understood that the contagiousness of tuberculosis is a matter of recent origin; it 
dates back into the past centuries when in many instances laws were enacted to isolate 
consumptive individuals and to burn everything with which such persons had come in 
contact. In fact, long before the tubercle bacillus had been discovered by Koch in 
1882, its powers of producing tuberculosis were practically demonstrated by the inocu- 
lation of tuberculous virus from a sick animal into a sound animal. 

What this tubercle bacillus is, can best be comprehended by referring to it as far 
beyond the vision of the naked eye. It is a single cell instead of a multiplicity of 
cells such as are found in the higher plants—a single cell, elongated so that it would 
resemble a section of a lead pencil, rod-shaped, with rounded corners and very slender. 
Its average length is about one-thirteen thousandth of an inch. The naked eye will 
resolve about two hundred lines to an inch, but put end to end, thirteen thousand 
tubercle bacilli would be required to make an inch. Usually when found in sputum 
or in tubercles these little rods or bacilli are slightly bent, giving them a characteristic 
appearance. In the state of nature, they are translucent or resemble ground glass if 
viewed in a drop of water. Occasionally they are found in little bunches, the indi- 
viduals in which are arranged parallel to each other. At times there appear within 
each cell small bodies which have been regarded as spores by some. Single spores have 
also been attributed to these bacilli, but, while the spores remain questionably demon- 
strated, the general verdict seems to accept spore formation as absolute. It is difficult, 
for instance, to demonstrate tubercle bacilli in circulation and also in old broken 
down tubercles by the use of a microscope, yet, especially in the latter, transmission 
into a susceptible animal is easily made. Other forms of the tubercle bacillus appear. 
The branched form has been noted by several observers, but this may be considered 
rather unusual. For this reason it has been likened to the ray-fungus of lumpy jaw 
(actinomycosis). It is easily understood, if the size of this micro-organism is con- 
sidered, how the disease may be easily disseminated and conveyed from one person to 
another. : 


In this connection arises the question whether the tubercle bacillus of man and cow 
is identical. Smith has shown some cultural, morphological and pathological differ- 
ences existing between tubercle bacilli coming from a human source, as sputum, and 
those obtained from a bovine source. Although these differences exist, tubercle bacilli 
taken from human sputum are capable of producing tuberculosis in cattle, yet the 
progress of the disease is much slower than when the tubercle bacilli are secured from 
a bovine source. It is possible these differences are founded upon the environments 
of the bacillus in each case, and, as Smith states, they may be found in the diminished 
susceptibility of man or a higher pathogenic power of the bovine variety. The study 
of the tubercle bacillus in man and animal comparatively may lead to far-reaching 
results and may lead also to an elucidation of many features of tuberculosis which are 
little or unsatisfactorily understood at the present time. 


It does not seem necessary at this time to demonstrate how it is proved that the 
tubercle bacillus is the sole cause of tuberculosis; yet the question is frequently put to 
us, “How do you know that the bacillus is the cause?” If we should see a field of wheat 
filled with daisies and the wheat itself was very light, we would at once suspect 
that the cause of the wheat failure was due to the daisies. This would be sufficient to 
satisfy many minds. But there are other possible causes for the failure of the wheat, 
such as soil, moisture, climate, etc., any one of which might be the cause. If every 
poor wheat field we saw had numerous daisies, we would be more convinced than ever 
that the daisies were the cause; yet soil, moisture, climate, etc., may be the cause so 
far as any evidence indicates. However, if we should take a piece of this same land, 
subject to the conditions of moisture and climate as above, and which we know 
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is free from daisies, and if we should sow this to wheat and secure a good crop, we 
would be better satisfied than ever that the failure of the wheat was due to the daisies. 
Should this last experiment be repeated hundreds of times with success, there would 
be no doubt any longer in our minds that the daisies bore a definite injurious relation 
to the production of wheat. Any farmer will accept this as sufficient proof in the 
above work; now that the “daisies be substituted by tubercle bacilli and the proof 
extended, many farmers (I say many because I know this from actual experience ) 
doubt it. Koch, in his initial work, examined hundreds of cases of tuberculosis and 
found tubercle bacilli in every case—this certainly corresponds to daisies in every poor 
wheat field. Not satisfied with this, he isolated this plant, the tubercle bacillus, 
just as you might take a daisy and isolate it in a pot by itself and freed from all 
other plants. Instead of using soil for growing it, he, Koch, used blood serum in 
which there were no other plants, germs, growing. Having secured the plant, tubercle 
bacillus, in pure culture, as you would the daisy in the pot, known to be unmolested 
by any other plant, he introduces this single plant, tubercle bacillus, into the body 
of a sound animal, such as a guinea pig, just as it is possible to introduce the daisy 
into a wheat field which is free from this plant. The tubercle bacilli develop in the 
body of the guinea pig quite rapidly and eventually kill the guinea pig; the daisy 
develops quite rapidly in the wheat field and gradually kills the wheat. It is just as 
easy to follow one as the other. The proof goes still farther, the tubercle bacilli only 
are found in the body of the animal, and no other germs, and these bacilli can again be 
used for inoculating another animal. Koch, besides finding the bacilli in hundreds of 
cases of tuberculosis, inoculated hundreds of animals, mostly guinea pigs. 


Many individuals who depend upon their experience in reading articles on tuberculosis, 
and who find comfort in nourishing their own logical deductions, without having ever 
seen a tubercle bacillus or a piece of tuberculous tissue, make guinea-pig inoculation a 
scapegoat. The farmer who has battered against experience all his life and has 
become a successful farmer, smiles (to himself) when he sees his city friend, who has 
scarcely seen a farm, buy one and endeavor to manage it. Before going on the farm 
the city friend was very conversant about farm topics, but when the reality arose it 
was quite different and a failure resulted. Such is the case with many everyday 
newspaper writers on the subject of tuberculosis. Their reading knowledge is very 
good, but their experimental knowledge is very faulty. One of these prominent writers 
goes so far as to say that experimenters draw most of their deductions or inductions, 
as the case may be, from the inoculation of guinea pigs, and carry them over in their 
application to man and animals. It may be said with truth, I think, that no one 
knows better than the bacteriologist the exact relation existing between this animal 
and man so far as experimentation goes, and it is also true that the bacteriologist 
is more careful of his conclusions than the individual who would frame them for him. 
Fortunately there are not many such writers, but they do much injury if allowed 
freedom of action. 

When a guinea pig contracts tuberculosis from a certain source, such as milk and 
flesh, the experimenter or bacteriologist does not say that the same material will 
produce tuberculosis in man or animal. He would not dare make such a statement, 
for so far as he is concerned he is not certain. He says such material is likely to 
produce or may produce tuberculosis in man. Why this qualification? 


Man cannot be made an experimental animal. 

The exact susceptibility of man to tuberculosis is unknown. 

The great susceptibility of the guinea pig to tuberculosis by inoculation is known. 
. The ‘contagiousness and infectiousness of tuberculosis in man are known. 

5. The factors which render some men more susceptible, apparently, than others, are 
practically unknown. 

-6. The bacillus (tubercle) in man and guinea pig is identical. 

(Some of these points will be considered later.—Author.) 

All of these thoughts pass through the mind of the bacteriologist and necessarily 
make him conservative in his conclusions. It is usually the man who speaks for the 
scientific man, who originates the sweeping statements. It has been established that 
the tubercle bacillus can be carried over from man to guinea pig, but with what 
facility it could be carried back from guinea pig to man is not settled. Consequently 
it is impossible to carry results back and forth with a precision that is shown in 
carrying results from animal to animal of the same species. It is a recognized truth 
of bacteriology that a pathogenic germ may be carried through certain animals and 
become inocuous to animals which were susceptible in a high degree, and on the other 
hand it may be made intensely virulent to animals which were wholly immune to the 
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germ in its weakened condition by simply passing it through a series of animals— 
from the most susceptible to the least susceptible. This action of disease- -producing 
bacteria should always be borne in mind to correctly formulate opinions; it is never- 
theless too frequently overlooked. The guinea pig is susceptible to the weak form 
of the tubercle bacillus, which in its weak form may not be capable of producing 
tuberculosis in a strong man. What conclusions should be reached? Man cannot 
be used to determine the exact knowledge to make our logical chain complete. We 
know that a strong man is susceptible to tuberculosis at times and we know that some 
men seem to be predisposed to tuberculosis. I say we know, because these are state- 
ments generally accepted by careful observers. The next statement may require 
demonstration. Tubercle bacilli coming from one source may be much more virulent 
than those coming from another source, whether in man or animal. To demonstrate 
this the author took material selected from two patients, one a case of very long 
standing, and the other a rapidly progressing case. While it was impossible to secure 
equal amounts, so far as the number of bacilli was concerned, to make 1t approach 
equality, an estimate of the number of germs determined was used as a basis to 
proportion the amounts. With these determined proportions guinea pigs were inocu- 
lated. The animals inoculated with material from the case of long standing survived 
several weeks longer than the animals inoculated from the other case. Experiments 
repeated with tuberculous material taken from cattle gave similar results. These con- 
clusions accord with the general accepted view. What conclusion shall be reached? 
[ repeat, in the face of such facts. If fifty glasses of water were placed before a 
thirsty man and one contained poison, to the man’s knowledge, there is no doubt that 
he would consider his thirsty condition before he drank, if he drank at all. So it is 
in experiments with guinea pigs: they tell us that there is danger, but do not tell 
us how great that danger is. The bacteriologist can therefore indicate danger by 
his simple inoculation of a guinea pig, but cannot indicate the amount of danger by 
that simple inoculation. 

That the disease of tuberculosis is contagious has long been accepted by scientists, 
but there are those who still doubt the truth of this statement, even among phy- 
sicians. It is not my purpose to justify the attitude of scientists, but rather to 
repeat some of the evidence used in establishing this statement. What has been 
said relative to guinea pigs as conclusive exper imental animals will appear constantly 
in the proof which is about to be given, and instead of being confined to guinea pigs it 
is applicable to various other animals. 

The classic experiments of Gerlach, the director of the Berlin Veterinary School, 
come down to us as the first crucial tests made upon the infectiousness of tuberculous 
material. Inasmuch as these experiments were made in 1869, thirteen years before 
Koch discovered the tubercle bacillus, there may be cause for chagrin on our part to 
acknowledge that the conditions which control tuberculosis have not become better 
known thirty years later. Gerlach took some tuberculous nodules from a tuberculous 
cow and placed them underneath the skin of a goat one year old. Three weeks after 
inoculation, tubercles as large as walnuts appeared at the point of inoculation. Six 
months after inoculation the disease had reached the pleural cavity and attacked the 
bronchial glands and the lungs. Again, a healthy and well nourished calf, eight days 
old, was fed with milk from a cow the last fifty days of her life. Fifty days from the 
time of the last feeding, or one hundred days from the commencement, the calf was 
killed. Tuberculosis had developed to a high degree. The pleura, bronchial glands, 
lungs, and mesenteric glands showed tuber cles of good size, many of them as large as 

walnuts. In an eight months’ lamb, fed with milk from the same cow, incipient 
fpliereulosis had developed when killed three months after. A pig, six to eight weeks 
old, was fed for twelve days with milk from the same cow as above, and was killed 
thirty days after. The lungs, bronchial glands and mesenteric glands were badly 
affected with tuberculosis. These experiments of Gerlach (1874), following upon those 
of Villemin’s (1865), demonstrated conclusively, even in the light of our present 
knowledge, that tuberculosis in a cow could be conveyed to other animals by inocula- 
tion and by feeding. Villemin’s work also showed that tuberculosis of the human 
subject could be conveyed to lower animals by inoculation of tuberculous sputum. 
His methods were similar to those of Gerlach. Tappeiner succeeded in inducing the 
disease in rabbits, guinea pigs and dogs by causing them to inhale powdered and 
suspended tuberculous sputum. The laboratory servant while conducting these experi- 
ments also fell a victim to this disease. Cornet has found tubercle bacilli in dust. 
Sputum becoming dry, soon is pulverized and escapes into the air. Out of 392 sam- 
ples of dust gathered from asylums, prisons, hospitals where consumptives are found, 
Cornet determined 59 to contain tubercle bacilli. 
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That human tuberculosis may be transmitted to the bovine species, we have the 
work of ie Baumgarten, Sidney Martin, Smith, Frothingham and Dinwiddie 
to testify. Each has demonstrated that the tubercle bacillus found in man is capable 
of setting up tuberculosis in cattle, both by inoculation and by feeding. It is a 
difficult matter to decide whether the tubercle bacilli coming from the human subject 
are less virulent upon the bovine subject than tubercle bacilli coming from the bovine 
species; yet the inoculations of human tuberculous material act in most cases somewhat 
tardily upon cattle. On the other hand, tubercle bacilli taken from the bovine source is 
exceedingly variable in its virulence, if we may draw such a conclusion from two experi- 
ments carried on here at the college. These experiments have two purposes, first to 
show the transmissibility of bovine tuberculosis to pigs, which has been repeatedly 
shown by other workers, as Gerlach, Ernst, Dinwiddie, Thomassen and others, and 
to show the difference in the virulence of material employed. Six pigs, three weeks 
old, and all from the same litter, were divided into two lots, three in each lot. To 
one lot was fed in milk for four days, tuberculous material taken from a cow which 
had run down very rapidly before she was tested with tuberculin and killed. The 
lungs of this animal were highly affected with tuberculosis. These were chopped 
fine and the tissue fluids extracted by means of a meat press. About one pint of this 
fluid was added to one hundred pounds of milk. One ec. ec. of this milk introduced 
into the abdominal cavity of guinea pigs caused their death from tuberculosis in eight 
weeks. The one lot of three pigs received this greatly diluted tuberculous material 
for four days. After the first day, however, the milk was sour, notwithstanding it 
was kept constantly in a refrigerator at 15° C. As soon as this milk was 
consumed the feeding was the same as the controlling lot of three pigs which were fed 
on heated milk and meal. At the end of six months all of these pigs were killed. 
The controlling three were free from disease as would be expected. They had had no 
tuberculous material and their food was carefully watched against infection, as was also 
the food of the three which received the tuberculously infected milk. When the pigs 
which had eaten the infected. milk were opened, although the outward appearances 
were such as to indicate the animals in the best of health and flesh, the glands and 
organs contained numerous tubercles. There is no need of entering into a detailed 
description of the post-mortem appearances; suffice it to say that the mesenteric, 
portal, mediastinal and pharyngeal glands were thoroughly tuberculous. The liver, 
lungs and spleen were more or less invaded with tubercles. In this instance every 
animal fed with tuberculously infected milk became infected with the disease, while 
each check animal was entirely free from any trace of it. From the great dilution 
and from the action of the material upon the pigs, as well as guinea pigs, also from 
the,rapid decadence of the cow, it may be justifiable to conclude that the tubercle 
bacilli were of a high degree of virulence. Our next experiment might be considered 
a jump to the other extreme. In this experiment were eight pigs and four calves. The 
pigs were obtained from the same litter and were placed in four separate pens with 
two in each pen. The calves were arranged with only one in each pen. The pigs 
were labeled pens one, two, three and four, and the calves, one, two, three and four. 
The tuberculous material was obtained from cattle which had previously reacted several 
times to tuberculin, but from ante-mortem and post-mortem appearances were holding 
their own, and so far as is known and as suspected at the time might have been 
recovering. [These animals will be considered 1: The material was 
chopped fine, as in the preceding experiment, and the tissue fluids extracted by means 
of a meat press. The material was more abundant than in the preceding test and 
much larger quantities of the fluid extracted were used with smaller amounts of 
milk. A pint of this material was mixed with twelve quarts of pasteurized milk. The 
pigs in pen one received four feedings (all they could drink) of this infected milk; pigs 
in pen three received only one feeding of this milk; pigs in pens two and four acted 
as controls or checks. After the feeding of the pens one and three with infected milk, 
all the pigs received pasteurized milk and meal only. Calf one received four feedings 
of this same tuberculously infected milk and calf two one feeding only. Calves three 
and four acted as controls or checks. Calves one and two, after the feeding of the 
infected milk, received the same as the checks or controls, pasteurized milk, with meal 
and hay. Six months from the beginning of the above experiment all the above ani- 
mals were killed and nothing of a tuberculous nature could be positively demonstrated 
in any of the animals. It can now be added that guinea pigs inoculated with this 
material were slow in succumbing to tuberculosis and half of the number did not 
contract the disease at all. This ‘experiment seems to indicate that it is possible for 
tuberculosis to reach a latent condition in which the tubercle bacilli are practically 
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inert. A word of caution at this point may be advantageous. This does not mean that 
tuberculosis is less dangerous or contagious than supposed; it merely points out the 
possibility of an inert condition of the tubercle bacilli, a condition which has always 
been regarded as possible. Further experiments along this line, we hope, will bring 
us to a better understanding of this experiment. That the transmission of tuberculosis 
from man to cattle and cattle to other animals has been sufficiently demonstrated, there 
can be no manner of doubt. The corollary of this presents quite another question. 
There is no indisputable proof or evidence. As an example of what evidence there is to 
offer, I might be permitted to quote,—“The four-year-old grandson of Col. Henry B. 
Beecher, of N. Broadway, died of tubercular meningitis. His physician says that the 
disease undoubtedly originated in two fine Alderney cows, which Col. Beecher bought 
last May. The child was perfectly healthy prior to the attack, and his parents on 
both sides have no tubercular tendency. The cows, being suspected, were tested with 
tuberculin, and reacted in the usual way.” While such evidence as this has great 
weight, it cannot be offered as direct proof; yet it tends to establish the truth of the 
problem that tuberculous contagion may be carried directly from animal to man. 
The number of such cases is unlimited and if one will take the trouble to search litera- 
ture, especially of a medical nature, he may convince himself. This evidence in 
connection with the identity of the tubercle bacillus and pathological lesions in both 
animal and man is worthy of the gravest consideration in the absence of absolute proof. 


THE PREVALENCE OF TUBERCULOSIS. 


In 1890 Dr. Arthur Ransome estimated the number of deaths annually from tubercu- 
losis in the British Isles to be 70,000. Prof. Leyden in 1894 computed the number of 
deaths in Germany to be 170,000 yearly. Dr. Charles Denison of Denver attributes 
40 per cent of deaths between the ages of twenty and forty years in New York City 
to tuberculosis. In the State of Michigan, between the years 1884 and 1893, there was 
an average annual report of 2,140 deaths from consumption and 166 deaths from 
tubercular diseases. This is believed to be not more than two-thirds of the deaths due 
to this disease because of a failure to report. In the first six months of 1898 there were 
1,329 deaths reported from tuberculosis in the State. Tuberculosis, according to sta- 
tistics, produces more than twice as many deaths in our State as any other single 
contagious disease. The following statement is made by Dr. George F. Keen of 
Rhode Island: “This is a disease which has claimed more victims than all the wars 
and all the plagues and scourges of the human race. Even during the few short years 
since Koch’s discovery, over two million persons on this continent have succumbed 
to its fatal infection. In the last two decades, in Cincinnati, out of a total mortality of 
119,089, there have been 17,353 deaths from this dread disease. The annual tribute 
of the United States to this scourge is over 100,000 of its inhabitants. Kach year 
the world yields up 1,095,000; each day, 300; each minute, two of its people as a 
sacrifice to this plague. Of the 70,000,000 individuals now peopling these United 
States, 10,000,000 must inevitably die of this disease if the present ratio is kept up.” 

In regard to the prevalence of this disease among animals, the following figures will 
give some definite idea. In 1896, in the abattoir at Leipzig, Germany, 32 9-10 per cent 
of the animals killed were found to be tuberculous. In Zwickau, 37 1-2 per cent were 
tuberculous. At Hamburg, in 1895, 8 56-100 per cent were tuberculous. The sta- 
tistics from the abattoir at Vienna, from 1893 to 1895, show a percentage of 1 79-100, 
1 60-100, 1 30-100 per cent tuberculous. On the other hand, in Austria, by the use 
of the tuberculin test, the percentage runs as high as 39 84-100 and 43 per cent. In 
Switzerland, in the canton at Fribourg, of the animals dying or slaughtered, 12 14-100 
per cent show tuberculosis. By the use of tuberculin the percentage in some cases runs 
as high as.52% per cent. In the abattoir at Toulouse, France, 9 28-100 per cent of 
the animals killed were found to be tuberculous. The tuberculin test in some parts 
reaches 25 per cent. Of 19,004 cattle tested in Belgium in 1896, 48 8-10 per cent 
reacted. The abattoir at Amsterdam, Holland, in 1896, showed a percentage of 8 12-100 
tuberculous; in Rotterdam, 4 per cent. Of the animals slaughtered at Liverpool, 
there was found 10 6-10 per cent tuberculous out of 4,321 milk cows. In the abattoir 
at Manchester, 29 4-10 per cent were tuberculous. In Denmark, by the use of tubercu- 
lin, 28 8-10 per cent have been found to be tuberculous in the year 1898. Of the 
animals slaughtered in the abattoir at’ Copenhagen in 1897, there were 26 87-100 per 
cent tuberculous. Of 35,992 animals tested in Sweden by Svensson, 42 2-10 per cent 
were found to be tuberculous. In Norway, of 30,787 animals tested, 8 4-10 per cent 
were found to be tuberculous. In Massachusetts, in 1894, of 3,295 tested, 24 58-100 
per cent reacted. In Pennsylvania, in 1896, of 10,000 tested, about 20 per cent reacted. 
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In Connecticut, of 6,304 tested, 14 2-10 per cent reacted. Of 2,417 tested in 1895 in 
New York state, 405 reacted. Of 849 cattle tested in Michigan by Dr. Grange, 107 
reacted, or 13 per cent. Dr. Dunphy, now State Veterinarian, reports that about 13 
per cent of the animals tested by him in Michigan are tuberculous. 

The statistics relating to the number of animals tested and reacting in the State 
of Michigan do not represent the true extent of the disease, for it is a fact that most 
of the herds tested by the State Live Stock Sanitary Commission have belonged to 
State institutions, or growers of blooded stock, and have consisted of highly-bred 
stock, which seem to be either more susceptible to tuberculosis or have been the avenue 
by which the disease has entered the State through importation. The College, 
in the summer of 1897, purchased thirty grade dairy cows in different sections of the 
State, not too far distant from Lansing. These cows were brought to the College 
and tested with tuberculin. Not one reacted. Only one developed tuberculosis the 
year following and in this case the disease was in its incipient form. The author has 
made a test of several grade animals since in the vicinity of the College, but has not 
found tuberculosis in a single case. Although aware that our evidence is too limited 
to form a wholesome judgment of the amount of tuberculosis prevailing among 
cattle in the State of Michigan, my contention is, do we not have less than would be 
indicated by the report of the State Sanitary Commission, since in all likelihood the 
native herds possess a freedom from this disease, not belonging to pure-bred stock 
unless introduced into the herd through the introduction of strange animals? 


DISSEMINATION OF TUBERCULOSIS. 


Various methods by which this disease is transmitted from one to another. in the 
human family may furnish us with sufficient data to understand the various avenues 
of dissemination in the bovine species. Perhaps the most common path of contagion is 
through the sputum, which leaves a tuberculous subject, finds its way to the pavement, 
floor or ground, becomes dessicated, pulverized, enters the dust of the air and eventually 
lodges in the respiratory tract of some individual’ prepared to contract the disease. 
Again, it may become lodged in the handkerchief, dried and by this method furnish 
another channel by which. it enters the respiratory organs. It has also been deter- 
mined that the fine, invisible salivary spray that passes “from the mouth contaminated 
with tubercle bacilli may contain the germs of this disease. Experimentally, the possi- 
bility of such infection has been shown through the administration of atomized 
tuberculous liquids to animals. 

In our study of the discharges from the nose and mouth of the tuberculous animals 
we have had under our charge, we have been able to demonstrate the presence of 
tubercle bacilli in two or three cases. In one case in particular, the tubercle bacillus 
was exceptionally numerous. That this is one of the most common means of conveying 
the disease from one animal to another can scarcely be doubted, as Dr. Ruhling of 
Gottingen pointed out in 1774, by the following statement: ‘‘The malady is trans- 
mitted to sound animals by direct contact of animals standing side by side and licking 
each other and breathing the expired air direct from the diseased lungs; the fre- 
quenting of the same pastures will also serve to propagate it.” It is a very common 
occurrence to find upon testing with tuberculin that animals adjacent to a tuberculous 
animal are more likely to be tuberculous than any others in the herd. The author’s 
attention has been called to a very interesting case in which a test had been made and 
tuberculosis found very prevalent. An effort was made to build up a new herd 
out of the offspring of the old by isolation. It was supposed that every avenue of 
infection was shut off, but the young animals continued to contract the disease and 
the cause of this infection was not explained until it was found that the owner, in 
establishing his isolation, had neglected to look into the water supply, which flowed 
from the drinking trough of the old herd to the young stock. When this was attended 
to, no more developments appeared. The sputum evidently from the old herd or nostril 
discharges entered the drinking water and was carried to the young herd. I have 
picked up discharges, coming from tuberculous cows, on straw in the stalls, which, 
upon examination, showed the presence of tubercle bacilli. Therefore the discharges 
from the mouth and nostrils of tuberculous animals are fraught with exceeding danger, 
and, through the various avenues, reach sound animals and produce in the susceptible 
of them this fearful disease. 

The feces is a carrier of tubercle bacilli at times. It is possible for the sputum 
coming from the lungs to be swallowed, conveyed through the intestines and issued 
from the body in the fecal matter. As evidence of this, a case here at the College 
may be adduced: A cow which had tuberculosis of the lungs and the pleural lining, 


EXPERIMENT STATION BULLETINS. 315 


and no tuberculous lesions elsewhere in the body, so far as could be detected by a careful 
post-mortem examination, had for a year previous to her death given off tubercle 
bacilli constantly in her feces. This fact was established by injecting fecal matter 
into guinea pigs at periods of about a month apart. Some of the guinea pigs so 
treated died irom septic diseases, but those which withstood the injection for a few 
days developed tuberculosis in three, four and five weeks. The source of the tubercle 
bacilli in this animal must have been the lungs, which were badly diseased, inasmuch 
as no distinguishable tubercles were found anywhere in the abdominal cavity. On 
the other hand, feces from the other animals, about twenty in number, never showed 
the presence of tubercle bacilli by inoculative tests, although these inoculations were 
made at different intervals of time, not exceeding two months, in order to establish 
the presence of any contagion. (See Mysie 44.) 

Tuberculosis of the urinary organs is not very common and yet such cases are occa- 
sionally met with. Whenever they exist, the urine generally contains the bacilli in 
greater or less numbers. In our experience with the tuberculous College herd, we have 
never been able to find tuberculosis in these organs. The urine from ‘these cattle was 
tested from time to time by inoculation, but in no instance did any of the tests reveal 
tubercle bacilli. However, in the management of tuberculosis, this means of elimi- 

nating the disease-virus should not be disregarded. 

No avenue of dissemination has been so ‘hotly discussed as that which the udder 
offers. It may be that the discussion hinges on the possible presence of tubercle 
bacilli in the secretions of the udder, and whether, if present, these tubercle bacilli 
are capable of setting up tuberculosis in either man or animal. As regards the latter 
problem, we refer to the preceding pages, in which it has been taken up with the 
purpose of showing the absolute impossibility of demonstrating it beyond question. 
Should anyone who is so desirous of drawing general conclusions from a very slight 
omission in the logical deductions be willing to submit himself to the ordeal of inocula- 
tion, in one form or another, then we could ‘regard him as sincere in his convictions and 
not prejudiced lest it may injure him in a commercial sense. From all the cases 
which have been collected and which show an intimate connection between tuberculous 
milk and tuberculosis of the human being, I leave it with him who is free from cant 
and prejudice to draw his own conclusions from the facts presented. ‘The simple 
question is, can the tubercle bacillus from the bovine species infect man? 

Referring to the former problem mentioned above, I desire to enter into a review 
of what has been done, not so much because I deem it essential to this bulletin, but 
because, if the mind has a tendency to be diverted in a direction most pleasing to itself, 
that agent which would divert it into other directions must be a faithful watch and 
must constantly keep before that mind the convincing proof which would divert it. 
This is my excuse for reviewing what has been reviewed and re-reviewed whenever 
tuberenlosis has been associated with milk or milk supplies. 

Perroncito observed in 1892 that milk and butter contained the true bacilli of tuber- 
culosis. Milk from some tuberculous cows fed by Gerlach to rabbits, pigs and calves, 
conveyed the disease to the animals, while milk from other tuberculous cows failed to do 
it. Hirschberger succeeded in producing tuberculosis by inoculation of rabbits fourteen 
times with the milk of twenty-nine tuberculous cows of apparently sound udder. From 
sixty-three cows selected for their apparently sound udders, Bang produced tuberculosis 
from the milk of nine of them. The work of Doctors Smith and Kilbourne estab- 
lished tuberculous milk in three cows out of six with apparently sound udders. Of 
two cows with tuberculous udders, one gave tuberculous milk and the other did not. 
Ernst added much to our knowledge of this subject by his extensive experiments. 
His investigations may be summed up in his own language as follows: 

1. Examinations were made, by means of the microscope, of the milk from tubereu- 
lous animals with no disease of the udder, according to veterinary examination. 

“There were one hundred twenty-one examinations of cream and milk, the specimens 
coming from thirty-six different animals. The bacilli of tuberculosis were found in 
one or more cover -glasses upon nineteen different occasions.” 

“These nineteen positive results were obtained from twelve different animals and 
the bacilli were found in about equal proportion in the milk and cream,—they were 
seen more than once in milk from the same cow, at different examinations, six times.” 

“The bacilli were actually seen, therefore, in specimens from one-third, 33 per cent, 
of the animals examined. 

“That these animals were actually affected with tuberculosis, and that the udder 
was free from disease, was proved in all possible cases by careful post-mortem 
examinations. These were conducted upon twenty out of thirty-six animals.” 

II. Guinea pigs were inoculated with cream and milk. 
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“Kighty-eight guinea pigs were inoculated with milk from fifteen different cows. 
Tuberculosis was found in twelve and these results came after the use of milk or 
cream from six different animals.” 

Ill. Inoculation of rabbits. 

“Ninety-five rabbits were used for the same purposes and under the same con- 
ditions as were the guinea pigs. Of these rabbits, five were for various reasons 
useless for purposes of investigation, leaving ninety which were subjected to full 
examination. For these ninety animals milk from nineteen different cows was used 
one or more times and tuberculosis was found in six animals inoculated with milk from 
four different cows.” 

IV. Rabbits fed with milk. 

“There were used forty-eight animals with positive (tuberculosis) results in two, 
and both of these animals were fed upon milk from a single cow.” 

V. Pigs fed with milk. 

“Twelve healthy animals were used with positive results (demonstration of the 
bacilli under the microscope) in five. In two others, nodules presenting the gross 
appearance of tuberculosis were found, but the material was not saved for microscopic 


examination. In any case, nearly fifty per cent of the animals were shown to be 


tuberculous.” 

ViI.—Calves fed with milk. 

“Of these twenty-one animals, eight, or over 33 per cent, were shown to be 
tuberculous.” 

All of these cows were free from tuberculosis of the udder. 

Bay made five hundred sixty-three tests for tubercle bacilli in milk, three hundred 
fifty-nine unmixed and two hundred four mixed milk. In the three hundred fifty-nine 
tests he found fifty-one containing tubercle bacilli and in the two hundred four mixed 
milk tests he found four containing tubercle bacilli. Of nine tests made by Buege 
with the market milk of Halle, two gave evidence of tuberculosis. Two animals were 
used in each test. Both animals died which were inoculated with one sample and 
only one of the two inoculated with another sample. Dr. Sydney Martin examined 
the milk from ten tuberculous cows with apparently sound udders and did not find the 
bacilli in any of the milk. With the milk from five tuberculous cows with tuberculous 
udders inoculated into twenty-one guinea pigs, tuberculosis resulted in each instance. 
No diminution was noted in the virulence for a dose of even 5-100 to 1-10 ¢. ¢. diluted 
with wholesome milk. Dr. S Hope of Liverpool states that the investigations of the 
bacteriologists showed that 2 8-10 per cent of the samples of milk taken from the city 
shippers contained the tubercle bacillus. 

Professor Allan MacFadyean makes the following report on one hundred samples of 
milk taken from the Hackney District, England: 


“Jenner Institute of Preventive Medicine, August 3, 1899. 


Str—I beg to submit the following report upon the samples of milk forwarded 
by you to the Jenner Institute for examination as to the presence of tubercle bacilli: 

The samples of milk (one hundred in number) were received at intervals from 
March 9 to May 30, 1899. The fresh samples were examined immediately on their 
arrival. The milk was centrifugalised for thirty minutes, the cream was then stirred 
from the top, and the whole centrifugalised for a further period of thirty minutes. 
In this way the bacteria present in the milk were sedimented. The sedimented portions 
of the milk were used for examination. A series of microscopical specimens was made 
from each sample, but such a direct examination does not yield satisfactory results. 
The only reliable test is by means of inoculation experiments and these were carried 
out with each sample of the milk. The accompanying table gives the results obtained, 
both positive and negative. 

A period of four to six weeks must elapse before the diagnosis can experimentally 
be established and the investigation has consequently extended over some months. 

The result may be briefly summarized: 

1. Seventeen samples of milk were found to contain tubercle bacilli of virulent 
character. 

2. Twenty-three animals succumbed prematurely. It was consequently impossible 
to establish a diagnosis in these instances. 

3. Seventy-seven samples were therefore fully and fairly tested. Taking the 77 
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absolute tests that were carried out and the seventeen positive results that were 
obtained, the proportion of milks from the Hackney District containing tubercle bacilli 
was found to be 22 per cent. 
I am, yours faithfully, 
ALLAN MACFADYEAN, M. D., Director.” 


The writer has subjected fifty specimens of milk secured from different parts of 
the State of Michigan to inoculation tests for tubercle bacilli. Sixteen. of these 
samples came from cows which reacted to tuberculin. Im only one case did the milk 
set up tuberculosis in the guinea pigs and this milk came from one of the sixteen 
known tuberculous animals. Periodical tests were made of the milk from the 
tuberculous cows at the College, resulting in only one sample of tuberculous milk. 
This sample came from a cow two or three days before she died of tuberculosis, but 
which at previous tests for tubercle bacilli in her milk had given negative results. 
Upon the examination of her udder after death, there were signs of incipient tubercu- 
losis. This work would indicate that in all probability the presence of tubercle bacilli 
in milk is not a common occurrence in the State of Michigan, but, although rare, it by 
no means bespeaks indifference to the dissemination of this disease through the milk 
supply. As long as this experiment station had milking cows which had responded to 
tuberculin in its possession, occasional tests were made of the milk from these 
cows. ‘Thirteen cows have entered into these tests, but none of them have ever given 
signs of possessing tuberculous udders, with the exception of the one named above. 
All but four have been slaughtered up to the time of writing and careful post-mortem 
examinations were unable to detect anything of a tuberculous nature in the udder. 

An experiment was undertaken at this laboratory to study the distribution of 
tubercle bacilli in milk and its products. Inasmuch as there was no milk containing 
tubercle bacilli from a naturally infected source, it became necessary to render the 
milk tuberculous by artificial means. To accomplish this, lung tissue was secured 
from a tuberculous cow which had run down very rapidly with the disease and had 
been killed. The lungs were a solid mass of hard tubercles, with here and there a 
tubercle containing creamy pus. About six pounds of this tissue was chopped very 
fine, then transferred to a meat press. In the meat press some water was added to 
it to moisten it and then pressure was applied. Together with the water, there was 
obtained about one pound of juice from this mass. This extracted juice was added 
to 120 pounds of morning’s milk and thoroughly mixed. The microscopic examination 
of the expressed juice revealed numerous tubercle bacilli and upon an examination of 
the milk after the addition of the expressed juice, a marked diminution was _ notice- 
able. The milk was then passed through, after being mixed with the expressed juice, 
a Mikado Separator. A microscopic examination was made of the slime, skimmed 
milk, cream, butter made from the cream, and the buttermilk. An attempt was made 
to estimate the relative number of tubercle bacilli in these different products. To do 
this, a small platinum loop was used, and as nearly as could be estimated, definite 
quantities were taken from each of the products. Twelve cover-slips were made from 
each product and each cover-slip was allowed fifteen minutes’ time in counting tubercle 
bacilli found in the specimen. The figures in the following table represent the number 
of tubercle bacilli counted in each specimen during the alloted time. While this table 
may not represent the exact proportion existing, it doubtless approximates the truth: 
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Moore used for infecting milk, to ascertain the action of the separator upon the 
tubercle bacillus, a pure culture, which he ground in a mortar containing sand, and 
then filtered this material with a few cubic centimeters of sterilized bouillon through 
a layer of cotton, which removed the sand and large clumps of bacilli. ‘Lhe filtrate 
was added to milk and the milk put through a separator making 7,200 revolutions 
per minute. His dilution was so great that only thirty per cent of the preparations 
made from the infected milk showed the presence of the germs. By microscopic exami- 
nation he did not find the bacilli in the skimmed milk, cream, or in the milk left in 
the bow! of the separator, but found them in the slime from the side of the bowl in a 
considerable number. He afterward demonstrated the presence of the bacilli in the 
skimmed milk and cream by animal experiment. From his work, the demonstration 
of tubercle bacilli is positive in the several milk products, but the ratio existing is 
wanting, owing to the high dilution he worked with. 

As regards the disposal of the products made from the milk in the above experiment 
of this laboratory, the cream was ripened and made into butter the following day 
after separation, the buttermilk and the skimmed milk were fed to pigs, with proper 
controls. All of the products including the expressed juice and the milk before sep- 
aration, were tested by means of guinea pigs, to establish their infectious nature. 
All the inoculations into guinea pigs resulted in the production of tuberculosis of a 
virulent type. The guinea pigs died in three or four weeks. The pigs fed with the 
skimmed milk and buttermilk developed pronounced general tuberculosis in six months, 
while the control pigs were free from the disease. The feed used for these pigs after 
the consumption of the skimmed milk and buttermilk consisted of pasteurized milk, 
middlings and bran. The butter made from the cream was put away in a refrigerator 
and amounts about the size of a pea introduced subcutaneously in guinea pigs from 
time to time. Its virulence remained unabated from August 12 to April 25. The last 
inoculation seemed to be as strongly virulent as the first. The inoculations after 
April 25 produced death in guinea pigs in a day or two because of the presence of 
some other pathogenic germ which could not be overcome by various devised methods, 
consequently a record of the tubercle bacilli present was lost from April 25. However, 
this is sufficient to demonstrate the tenaciousness of the tubercle bacillus in butter. 

From the above citations and our work here at the laboratory, there is little room 
left to establish a substantial doubt that the milk of tuberculous cows may contain 
the virus of the disease and that this virus may also find its way into milk products. 
So firmly do the Danes believe that this is one way of transmitting the disease that 
they have put into effect a law which requires that milk must undergo a pasteuri- 
zation of 85 degrees momentarily in order to rid it of the tubercle bacilli which may 
be present. By this means, no cream is made into butter, nor skimmed milk sent 
home to the farm, without ridding it of the possible presence of tubercle bacilli. 
Through such an effort, they hope to keep the young stock free from this disease. 

Meat is another avenue of dissemination. Although no experiments have been 
carried on here at this laboratory to verify experiments already completed, it 
seems pertinent to quote results already obtained on the possibility of tuberculous 
infection through meat. Thomassen, in reviewing the work of M. van der Sluis, in- 
spector of the abattoir at Amsterdam, draws the following conclusions from his work: 
“Of ten pigs fed upon tuberculous meat, three, or 30 per cent, became infected. Of 
five animals serving as controls, none revealed tuberculous lesions. A resumé of the 
ten animals is as follows: 


A killed 104 days after first, 54 days after last feeding, having consumed 3} ko. meat. 

B succumbed 54 days after first, 42 days after last feeding, having consumed 3} ko. meat. 
D killed 135 days after first, 90 days after last feeding, having consumed 3.9 ko. meat. 
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Thomassen adds further that these experiments prove the flesh of tuberculous animals 
to be capable of provoking tuberculosis through ingestion, but on the other hand, if 
the disease is localized, the danger is reduced to the minimum. This conclusion is 
founded upon the fact that in the feeding of these pigs, material was used from animals 
having general tuberculosis. 

The Local Government Board of Great Britain reports several experiments by 
Cruikshank and MacFadyean. Cruikshank showed a high degree of infection, but 
MacFadyean’s results were negative. In the former case, the muscles were trimmed 
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roughly by the butcher; in the latter case, the muscles were taken in parts remote 
from the tuberculous lesions under aseptic precautions. 

i embody some of the report, as quoted by Secretary Bryce of the Provincial Board 
of Health for Ontario: “In 1891, experiments with cooked meat were made. On May 
21, 1891, twenty-one healthy guinea pigs were divided into four lots and fed with meat 
from diaphragm, spleen and lungs. It was minced, made into sausages and submitted 
to different degrees of cooking, boiling and frying. In Pen A, meat was thoroughly 
cooked; in B, underdone; in C, well boiled; in D, lightly boiled; in E, fed raw. 
Feeding was repeated for three days. First experiments begun May 21, had failed 
on July 10: second experiments begun July 17, were repeated for three days. The 
arrangement and feeding of animals are as follows: 

“A, four guinea pigs fed (17th and 18th July) on raw tuberculous meat as above. 

“B, four guinea pigs fed (18th July) on meat as fed to A, but boiled for fifteen 
minutes. . 

“C, four guinea pigs fed on meat as above, but boiled for forty minutes. 

“PD. Three guinea pigs originally fed on partially boiled meat on 21st April. 

“These three were inoculated on the 18th of July with pieces of the tuberculous 
material from a tuberculous cow. Two died from blood poisoning within fifty-six 
hours. The third one remained apparently healthy up to the 18th of September, 
when it was killed and examined. Post-mortem examination showed well nourished 
body, but extensive local tubercles at seat of inoculation (inner thigh). Lungs, spleen 
and kidneys were also implicated. 

“Ist of August, 1891—The one remaining guinea pig in D was transferred to X 
(square box), and in D were placed four healthy young guinea pigs from stock. 
The four were fed on ordinary food with milk from a tuberculous udder. This feed- 
ing was continued for several days. 

“Ist of August, 1891.—Animals in A, B and C were fed again as on 18th of July, 
namely: 

“A, raw meat. 

“B, boiled twenty minutes. 

“C, boiled forty minutes. 

“Ist of August, 1891.—In E on this date are three guinea pigs as originally fed on 
raw, tuberculous meat on 21st of April and ordinary food ever since. 

“All the animals were then put on ordinary food (hay, oats and plenty of green 
meat) until the 19th of September, when they were all sent to the Royal Veterinary 
College for examination. 

Post-mortem results are seen in the following table: 
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“It is, however, to be noticed that these animals were fed with two different lots 
of tubereulous meat, and it is impossible to decide which lot was most infective. 
But there is no doubt of the fact that cooking the meat in the manner described failed 
to destroy its infectivity.” 

“In another series of experiments, four lots of guinea pigs, four in each lot, were 
fed on tuberculous material which had been cooked by being placed in cold water, the 
meat having been cut into slices half an inch thick and two inches square. The vessel 
containing the meat was put over a small furnace, and the water was gradually 
brought to the boiling point. The meat was kept boiling for fifteen minutes in one 
case and thirty minutes in the next instance. Two lots of guinea pigs were fed 
several times on the meat which had been kept boiling for fifteen minutes, and the 
other two lots with the meat which had been cooked thirty minutes. All of them 
were killed after several weeks and found to be free from all traces of tuberele. It 
.appears, therefore, that thorough cooking is effectual in destroying the activity of 
tubercle virus. But it is also evident that such thorough cooking as was effected in 
this case could not be applied to large joints, nor to any kind of meat without 
destroying its flavor.” 

Other experiments have contributed much to this interesting topic. ‘Two hundred 
rabbits and two hundred guinea pigs were inoculated by Perroncito with the muscles 
of tuberculous eattle in various stages. None of the animals developed tuberculosis. 
Nocard has fed dogs, pigs, calves, guinea pigs and kittens with the muscles of 
tuberculous cows. No infection followed. A calf six weeks old was fed by Galtier 
with eight pounds of raw muscles from a condemned tuberculous cow without producing 
tuberculosis. Galtier has also injected fifteen guinea pigs and sheep with muscles of 
tuberculous cows and has been able to induce tuberculosis. Kastner, using muscle 
juice from twelve cows slightly tuberculous, inoculated sixteen rabbits in the peri- 
toneal cavity with no results. 

During November, 1899, tests were made of tuberculous meat in the form of glands 
which were chopped fine, macerated with milk, and fed. There were five pens of pigs 
about six weeks old. Each pen held two pigs. Pens 1, 3 and 5 received the tuberculous 
milk, Pens 2 and 4 acted as controls. To Pen 1 was given milk containing tubereu- 
lous material supposed to be of a very virulent nature, Pen 3 received milk containing 
tuberculous material of medium virulence, Pen 5 received milk of a very low form of 
virulence. Guinea pigs were inoculated from each sample of milk and they all 
contracted tuberculosis. Six months after feeding all the pigs which remained alive 
were killed. One pig of Pen 1 had generalized tuberculosis, the lungs were solid. In 
the other pig of Pen 1 no trace of tuberculosis could be found. Both pigs of Pen 2, 
which were controls, were free from the disease. One pig of Pen 3 died at the end of 
five months of general tuberculosis, the lungs being solid’ The other pig had the 
bronchial and right pharyngeal glands affected. Both pigs of Pen 4, which were con- 
trols, were sound. Both pigs of Pen 5 were sound. Fifty per cent of the pigs fed with 
tuberculous material contracted tuberculosis. There seemed to be no difference exist- 
ing between what we supposed to be the very virulent and the less virulent tubereu- 
lous materials. It is usually, probably, a matter of conjecture. At the same time 
that these pigs were fed, materials which were used for Pens 3 and 5 were injected 
into two calves. Both contracted tuberculosis and it had advanced considerably in 
six months’ time. Two check calves remained free from the disease. 

From what has been given, infection is possible from tuberculous meat, and especially 
is this true if the disease becomes generalized. Even then there seems to be consider- 
able doubt whether the virus is in the muscles tested or whether it is on the surface of 
the muscles, having gotten there through the careless use of instruments. Wherever 
careful experiments have been conducted, it seems to point to the contamination of 
the meat in one way or another during slaughtering. On the other hand, meat which is 
tuberculous when fed to animals, almost invariably sets up the disease. In the case 
of generalized tuberculosis, where glands in almost every region are infected, it would 
seem strange if the small lymphatic glands found in the muscle tissue were not 
also infected, inasmuch as this disease radiates through the lymphatic channels. 
from the center of infection gradually to the other parts. Where only a single gland 
is involved in the animal, so slow and gradual is the progress, it is very doubtful 
whether the disease would reach the muscle tissues very quickly. Therefore, 
when we find a posterior pharyngeal gland or a posterior mediastinal gland affected, 
from the evidence that is offered, it seems a waste to destroy the carcass, since there 
is little chance of conveying the disease by this means. 

The dissemination of tuberculosis through other avenues than the above mentioned 
is so uncommon that it need be only mentioned. It is possible to convey tuber- 
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culosis through wounds, through careless use of instruments, by sleeping in a room 
previously occupied by a tuberculous subject, through infected clothing, by sexual 
congress when the generative organs are involved. 


THE PATH OF TUBERCULOSIS IN THE BODY. 


When the germ has located itself in one part or the other of the body, there is a tub- 
ercle formed at that point and the virus probably does not leave this place until the 
tubercle begins to disintegrate. Then the virus apparently follows the lymphatic chan- 
nels and the disease may be distributed to various parts of the body. If a guinea pig is 
inoculated subcutaneously in the side and the various stages of development are noted 
‘as the disease advances, it will be found that a tubercle has developed at the point 
of inoculation first and that the gland nearest to the point of inoculation next becomes 
affected. If the inoculation happens to be nearest the inguinal region, the inguinal 
glands are first affected; if nearest the axillary region, the axillary glands are 
first affected; if the inoculation is over the abdominal cavity, there is a gradual 
penetration of the disease and the infection is carried to the lymphatic glands and 
mesenteric glands of this cavity; if the inoculation is over the thoracic cavity, the 
virus may penetrate to this cavity and involve the bronchial, the mediastinal glands and 
the lungs. Sometimes, however, the axillary and inguinal glands on the opposite 
side of the body become affected before and simultaneous with the entrance of the 
disease to the thoracic and abdominal cavities. 

lf the virus is introduced into the abdominal cavity or into the thoracic cavity, 
the disease frequently advances so far as to kill the animal before it advances from 
the cavity into which it was introduced. Yet it is a common thing for the disease 
to pass from the abdominal cavity into the thoracic cavity or from the thoracic cavity 
into the abdominal cavity, when either the abdominal or thoracic cavity respectively 
receives the virus. 

When the virus is taken through the mouth by means of food as in the case of 
feeding swine, the disease is first apparent in the mesenteric glands, from which it 
seems to spread to the liver and spleen, and finally makes its way toward the thoracic 
cavity. This is the usual path we have found by inoculation according to this 
method. However, this path is not always strictly adhered to. The pigs in consuming 
inoculated food sometimes inoculate themselves through the thoracic tract. At such 
times, the glands and lungs of the thorax first become involved and so rapidly develop 
the disease that the pig dies before there is much evidence of it in the mesenteric 
glands, where we would expect to find the first traces of the disease. 

Of course when the virus is introduced through respiration, the disease usually 
makes all its progress in the lungs and neighboring glands. One of the first pair of 
glands to show the disease, and perhaps where the disease is as commonly found as 
anywhere, is the posterior pharyngeal glands. I have noticed the affection of these 
glands where tuberculous lesions were found elsewhere, only in the thoracic cavity and 
also only in the abdominal cavity. This would indicate that these glands are as prone 
to infection through the ingestion of food as through the ingestion of the virus by 
respiration. When the disease enters the thoracic cavity, the posterior mediastinal 
glands are among the first to show signs of tuberculosis, then follow the bronchial 
glands and the lymphatic glands throughout the lung tissue. Deviations from this 
path of infection are frequent. 

The significance of the paths taken by the virus in its distribution throughout the 
body and the production of generalized tuberculosis appears to place the responsibility 
of conveying the tubercle bacilli from one part to another upon the lymphatic chan- 
nels. This is borne out by the usual development of the disease in those organs con- 
tiguous to the one already affected. It may be that the blood vessels enter into this 
function of a virus carrier more prominently than we suspect, still there is little 
known that would support this view. 


GEOGRAPHICAL DISTRIBUTION OF TUBERCULOSIS. 


So generally distributed all over the world is this disease that to arrive at or even 
hypothetically draw definite conclusions would perhaps be bold. I desire more to 
offer a suggestion or two than to put anything into the form of a positive statement. 

Authentic history does not tell us very explicitly where the home of this disease 
was originally, but there appears to be sufficient data to make central and southern 
Europe the place from which this trouble has radiated to various parts of the world. 
The Danes believe that they have brought tuberculosis into Denmark by means of 
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importation of cattle from countries south of them. Sweden follows closely upon 
Denmark in the amount of tuberculosis, and into Norway, where tuberculosis is less 
rife, there is less importation. England has been in close communication with the 
continent and has produced a good development of the disease. It is fair to suppose 
that all the newer countries, as America, Australia, New Zealand, have received their 
share through importation from the older countries. That one diseased animal is cap- 
able of conveying the disease to a herd of sound animals has been repeatedly demon- 
strated. Sections which have been practically free from imported stock are at the 
present time practically free from tuberculosis. Dr. Pearson of Pennsylvania gives an 
illustration where such a condition has existed. The common practice of placing 
pure bred stock which are directly descendent from imported stock, or have been 
recently imported, with the native herd, in order to build up the herd, is a pernicious 
practice in some ways; for one or two animals thus introduced may be the means of 
eventually destroying the value of the whole herd. I believe that stock growers and 
dairymen are beginning to realize that this is the greatest possible chance of ruining 
their herds through tuberculosis. 


SUSCEPTIBILITY TO TUBERCULOSIS. 


There is no phase of this subject which is so enshrouded in ignorance as individual 
susceptibility to this disease. Although the presence of the germs are essential for 
its development, yet there must be besides the germs a specific diathesis. The tubercle 
bacilli may be present in the body tissues and yet be unable to produce the disease, 
therefore there must be a concomitant relation existing between the tubercle bacilli 
and tissues where they find their lodgment before tuberculosis can be established. To 
account for the preparation of the tissues to receive the bacillus several factors are 
induced, no one of which may be said to be the most important. 

Improper ventilation has been frequently associated with bovine tuberculosis. For 
this reason it is claimed that this agent plays a part in the production of the disease. 
It is readily understood, although inexplicable, that a failure in supplying the neces- 
sary amount of fresh air would lead eventually to a lessened vigor of the body tissues. 
In another way facts seem to establish a definite bearing of ventilation upon tuberculo- 
sis. Where the tuberculin test has yielded the greatest number of victims, there has 
been in the majority of cases a close, poorly ventilated and perhaps badly lighted stable, 
in which sufficient air for a free exchange would be impracticable. An effort to secure 
warmth, through kindness and economy, seems to have led to unsatisfactory results. 
Yet it is claimed that tuberculosis is little prevalent among the Esquimaux. If this 
statement is true, the huddled condition of this people in their small huts would 
hardly coincide with the foregoing views. Notwithstanding this, it would seem 
probable that if the habits of the Esquimaux were transferred to Michigan there would 
be little opportunity of anybody’s indulging in them to escape the white plague. The 
American Indian appears to have been free from tuberculosis until the advent of the 
white man. With the corralling of the Indians upon reservations and with the intro- 
duction of many of the customs of the white man, tuberculosis has developed to such a 
degree that it is a veritable plague which threatens the eradication of the whole race. 
Living under original and natural conditions, largely in the free, open air, they were 
able to ward off or evade the disease which now so sadly afflicts them. Although in 
following up the evidence in this matter both sides offer substantial illustrations, still 
we cannot help concluding that improper ventilation does exert some influence in 
preparing the tissues for the reception of the germ. 

There is nothing so baneful in the weakening of constitutional vigor as in-breeding. 
Of course we do not claim that this is in any way the direct cause of tuberculosis, 
yet we believe that it paves the way for infection. In-breeding in man is not permis- 
sible, but as we pass down in the grade of animals, it becomes less and less noticeable, 
until in the case of the lowest animals, in-breeding may be carried out with impunity. 
In the bovine species it is very doubtful whether in-breeding may be allowed with much 
greater advantage than in the human species. Great attention is given at the present 
time in breeding to type. If this is possible, does it not seem just as plausible to 
breed into the offspring exaggerated weaknesses through in-breeding processes? It is 
not necessary that this weakness be as visible as the udder on a cow, for it may be 
resident in the tissues and permeate the whole body. Supposing the father is robust 
and the mother possesses a weakness of the stomach (in human parents) the offspring 
is likely to inherit that weakness from the mother. Supposing now that this weakness 
be a family disorder and then the mother and the father came from one branch or other 
of the family. what would be the natural result? The weakness must be exaggerated. 
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-So, although in-bred cattle may apparently possess strong and vigorous constitutions, 
nevertheless wherever weaknesses exist, they will become magnified, whether visible or 
invisible. 

This tendency to in-breeding is becoming alarming in some directions because of the 
strong desire to create characteristics of a special type for dairy work or beef pro- 
duction. Ideals are before the mind constantly, and everything short of the appear- 
ance of the type and the development of the characteristics are utterly disregarded. 
It appears most rational that in breeding for specific purposes, a vigorous, sound, con- 
stitution is really more essential than some exaggerated feature, if the welfare of the 
race is to be maintained. 

The feeding of animals no doubt plays a role of considerable importance. Too 
much food reduces vitality with the same precision as an insufficient amount. The 
functional activities of the body are limited, and, if they be crowded, the results will 
be noted in the excreta. In a normal body there is an equilibrium established between 
the constituents which enter the body and those which are excreted. Crowd the func- 
tional activities by forced feeding or by any undue stimulation and this equilibrium 
will become abnormal and destroyed. When this condition is reached, the vitality 
is reduced, then the tubercle bacilli may begin their operations. Should we go farther 
and analyze this derangement of functional activities we, perhaps, could resolve it into 
its physical, chemical and physiological bearing. For instance, we may consider 
the act of drinking a physical factor and that this water provides a solvent and a 
carrier for many of the constituents of the body as well as a menstruum for all chemi- 
cal actions. In the chemical aspect it is pertinent to note the transformation of food 
into tissue and through the metabolism of the cells the excretion of waste products. 
The physiological aspect introduces us into the life of the cells themselves and gives 
us an inkling of what life is through its effects. In order to be normal these three 
elements must work harmoniously. The one must not gain the ascendency over the 

‘other and the other must not fail in its powers. Perfect adjustment must exist, for it 
is through this very adjustment that the equilibrium mentioned above may be main- 
tained, consequently to unduly exercise the one and not the other is to throw the parts 
out of harmony and to inevitably produce devitalization. 

It is a peculiar fact that the carniverous animals are practically free from tuber- 
culosis. There may be something in the fact that a meat diet so alters the conditions 
of the body tissues that the tubercle bacilli may not be able to gain a foothold. Sir 
Andrew Clark has said: “When I was a young man I had to choose between gout and 
phthisis, and I chose gout.” A meat diet increases the acidity of the body fluids, 
while a vegetable diet reduces this acidity. As McClintock puts it: “A vegetarian 
diet decreases the acidity of the urine, increases the alkalinity of the blood. The 
blood of herbivora is poorer in hemoglobin than that of the carnivora. FKeed a dog 
on carbohydrates and his hemoglobin decreases. So, too, there is more oxygen con- 
tained in the blood of carnivora. The arterial blood of dogs contains in one hundred 
volumes, nineteen to twenty volumes of oxygen, whereas the arterial blood of sheep 
and rabbits contains from ten to fifteen volumes.” This author does not claim that 
if we were all carnivora our ailments would cease, but that perhaps others would take 
the place of tuberculosis. 

The above discussion may have some connection with a quite common belief that our 
best animals are the most likely to contract tuberculosis. It has been the experience 
in the College herd, and I understand that it is the experience of those who are capable 
of rendering a fair judgment, that the best milkers and the best beef animals possess 
a greater susceptibility to the disease. In the case of such animals, it is always the 
inclination to push them to their utmost, whether unconsciously or purposely. The 
result is, injudicious feeding and injudicious care are given to these animals. It is 
true that a cow may be forced to give a greater amount of milk for a short period by 
increasing the amount of proper kinds of food, and it is possible also to as carefully 
handle her as a babe in an incubator, yet neither the gorging of food nor the fondling 
of her as a babe contributes one whit of energy or vitality to her body, but on the 
other hand materially diminishes both. 

The lighting and drainage of stables also have a marked influence in determining 
the health of animals. The obnoxious gases arising from poor drainage, or the dele- 
terious gases coming as decomposition products from the accumulated organic matter 
on the floors of stables, must exert no little influence upon the health of the animals 
enclosed in such stables. Light has a beneficial effect in that it is a strong disinfectant 
and has the power to reduce the moisture contained in the stable room. Itt acts also, 
probably, upon the animal as upon the plant, an essential factor is the sustenance of 
life. 
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What exercise may do for an animal is difficult to indicate. The practice of keeping 
cows shut up constantly without any exercise is increasing and what it may lead to 
may only be predicted after carefully considering the importance of exercise to every 
animal body. Shut an animal up, one which is accustomed to roaming over consider- 
able territory, and you immediately see signs of deterioration. Shut up a cow month 
after month without any exercise and it must result in the reduction of vigor. 
Cease to use a muscle, it becomes diminutive and weak. Cease to use any organ, and 
it will become weak. Cease to use the body, and the body will become weak. 
Treat an animal as a machine and it will need oiling very soon and wear out in a short 
time. Treat an animal as an object of life, subject to the natural laws of life, and it 
will be useful for a great many years. To abide by the laws of nature is to 
progress, to violate these laws is to retrogress. 

No matter what the devitalizing agent may be, whether it is one of the factors 
mentioned above or something else, it probably exercises a potent influence upon the 
production of tuberculosis in the presence of the tubercle bacilli. 


SYMPTOMS OF TUBERCULOSIS. 


In the incipient stages of this disease, no subjective symptoms may be pointed out 
as indicating tuberculosis. It is only when the disease has advanced to a well 
developed stage that symptoms begin to manifest themselves, and even then the symp- 
toms may be such as would not lead to a positive diagnosis. Consequently there is 
nothing to cause the farmer to suspect that tuberculosis is present in his herd until 
some animal begins to decline so rapidly as to point to possible tuberculosis. 

How long it takes this disease to run its course from the time of infection to death 
is unknown, but it is believed that it may take the acute form and carry off an 
animal in a few months, or the chronic form, and make the period of duration that 
of many years, the animal finally dying from some other disease. Inasmuch as the 
author has had no experience in studying the clinical aspect of this disease as would be 
afforded by a practitioner, he desires to be allowed to quote in toto the suecinet 
statement of symptoms by Prof. Law of Cornell University, as given in bulletin 
170 of that experiment station: 

“Tuberculosis of the lungs may be chronic or acute. The chronic cases may last 
indefinitely with no other symptom than an occasional cough on leaving the hot 
stable or cool air, when suddenly raised in the stall, when made to run, or when drink- 
ing cold water or eating dusty food. The cough is usually small, dry, wheezing, and 
repeated several times in succession. The general health may seem to be good, the 
subject may be fat or a heavy milker. To the trained ear, wheezing, crackling, or 
other unnatural sounds, may be heard in the lungs, or they may fail of detection. 
There may be a discharge from the nose, which, when stained and placed under the 
microscope, may show bacilli, but by cleansing the nose with the tongue the animal 
makes this test practically impessible. 

“Acute tuberculosis of the lungs, on the other hand, may prove fatal in a month. It 
is attended with rapid loss of condition, staring coat, elevated temperature, hurried 
breathing, frequent weak, husky or rattling cough, heavy, maukish breath, and nasal 
discharge containing gritty particles or opaque yellowish masses. Pinching of the 
back, breast bone or spaces between the ribs, or striking the ribs with the knuckles may 
cause wincing, groaning or cough, and ausculation over the ribs may detect sounds of 
friction, wheezing, creaking, crepitation, rattling or blowing, ete. Pereussion over 
the chest detects areas of lack of resonance corresponding to the seats of tubercles 
or pulmonary infiltration. A significant feature is that these areas of flatness are 
distributed over the lungs, and not confined to one spot, as is common in pneumonia. 
Appetite and rumination fail, bloating occurs after meals, the bowels may become 
irregular and indications of tuberculosis in the throat or superficial lip glands may 
appear. 

“Tuberculosis of the stomach and bowels is common in young animals living on 
milk, but is not infrequent in the mature animal as well. It may come from infected 
milk, or from the swallowing of the diseased products coming from the throat or lungs. 
In calves there may be noted indigestion, fetid diarrhea, bloating, and finally 
cough and expectoration or swelling of the superficial lymph glands. In older cattle 
there may be irregular appetite and rumination, bloating after meals, costiveness, 
alternating with diarrhea, colics, and marked emaciation. The oiled hand introduced 
into the rectum may detect the enlarged mesenteric glands, which must be carefully 
distinguished from hardened feces in the bowels, from the ovaries, from masses of fat, 
and from the cotyledons of the womb. 


EXPERIMENT STATION BULLETINS. 325 


“Tuberculosis of the womb and ovaries may depend on infection by the bull, or may 
be a complication of intestinal and peritoneal tuberculosis. It is usually marked by 
sterility, abortion, by frequency and intensity of estrum, and by marked Sa 
Sometimes there is a white vaginal discharge. 

“Tuberculosis of the liver, spleen and pancreas is also a common iccoupanaveut 
of infection of the bowel or abdominal cavity. The liver and spleen are especially 
liable to suffer from being on the line of circulation of the portal vein, which brings 
blood from all the other abdominal digestive organs. The lymph glands on the 
posterior aspect of the liver are especially liable to suffer. With liver tuberculosis 
there may be jaundice, accompanied by other symptoms of digestive trouble, but as 
in the affection of the spleen and pancreas, there is oftentimes only an indefinite ill 
health. 

“Tuberculosis of the kidneys may be attended by extra tenderness of the loins to 
pinching and by frequent passage of urine, which may be discolored by blood or pus. 
The urine is likely to contain microscopic cylindroid casts and when stained these 
may show tubercle bacilli. 

“Tuberculosis of the udder is usually manifested by a circumscribed or general swell- 
ing of one or more quarters, without at first special tenderness, and this generally 
extends to the whole gland. The milk may be watery, glumous, or even bloody, and 
the lymph glands in front of the udder and behind are enlarged and hardened. The 
tuberculous nature of the lesions can only be certainly determined by the discovery 
of the tubercle bacillus in the milk, by the successful inoculation of the milk into a 
small animal, or by the tuberculin test. 

“Tuberculosis of the throat and pharyngeal lymph glands is one of the most common 
forms of tuberculosis in cattle. It causes a wheezing breathing, glairy discharge from 
the nose or mouth, difficulty in swallowing and a loose gurgling cough. The diseased 
glands may be felt as soft swellings around the throat, or as shrunken hard nodular 
bodies, or as masses fluctuating by reason of their liquid contents. When the disease 
extends to the interior of the larynx, it causes a persistent paroxysmal, husky cough. 

“The lymph glands inside the lower jaw or those near the root of the ear may swell 
up, soften and discharge a cheesy or thick creamy fluid containing the bacillus. 

“The lymph glands inside the chest—bronchial, mediastinal, ete.—are especially 
liable to suffer, as they receive the infected lymph which comes from the diseased 
lungs. These often suffer when no lung disease can be found, the bacilli having passed 
through the lung without forming any primary lesion in that organ, or those that 
have been formed having healed. These are often attended by no distinctive symptoms, 
and require the tuberculin test. 

“Lymph glands in front of the middle of the shoulder blade may be suspected 
if of unequal size and form on the two sides, if hard and nodular, or if soft and 
fluctuating. They rarely caseate and burst. 

“Other lymph glands that may be similarly affected, and that are superficial 
enough to be felt, are the glands at the entrance of the chest in front of the two first 
ribs, the glands on the flank above and in front of the stifle, and, in the young, the 
glands situated high up in the groin. 

“Tuberculosis of the bones and joints is seen in young growing animals, affecting 
especially the large joints of the limbs, the elbow and knee, the stifle and hock, but also 
at times the bones and joints of the digits. The ends of the bones become enlarged 
and tender and the joints over-distended, tense and elastic. The lameness may be 
extreme.” 


IS TUBERCULOSIS INCURABLE? 


This is a question which is frequently asked by the stock-grower. A word of expla- 
nation may be pertinent. 

So far as is known there is no infallible cure for this disease. If we may judge 
from the lesions in post-mortem examinations, we may safely say that there is evi- 
dence of cure. This is as true of animals as of man. In fact, in cases where tubercu- 
losis is still present, there are, in the form. of cicatricial tissue, the marks of old 
tuberculous abscesses. In a cow killed this year, there were found a great number 
of active tubercles of large size, and in the liver three or four spots of fibrous tissue, 
one to two inches in diameter, marking the location of previously active tubercles. 
Such as these indicate that tubercles may run their course and disintegrate com- 
pletely, leaving only a scar behind. In the spring of 1899, three animals were killed 
which had reacted in 1896. They had ceased to react to tuberculin. The post-mortem 
examination resulted in the finding of single glands affected, all of which were in a 
ealeareous condition. Here also we have evidence of a check in the progress of the 
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disease. On the other hand, there were some cows which had been under the same 
treatment as the three mentioned, and these when killed showed evident progress of 
the disease or, at least, the disease in a most active condition. Thus on the one hand 
there seems to be improvement and on the other a decline. As long as it is not possible 
to detect the one from the other before post-mortem, this places the stock-grower in a 
no better plight. 

There may be encouragement in the work of de Schweinitz of Washington, who has 
been successful in producing a serum which in an experimental way has been able to 
check and even cure tuberculosis. It should be remembered that this is only in its 
experimental stage, and is not yet available nor practicable for application. It is 
ee to illustrate the trend of thought and the lines along which work is being 
aone. 

In the treatment of humans, the sanitoria of Germany have accomplished wonder- 
ful results. The treatment in these consists of life in the open air, plenty and 
substantial food, pure water and suitable exercise, all of which are under the stringent 
regulations of the physicians in charge. This is, therefore, simply the intelligent ap- 
plication of hygienic principles. 


BREEDS OF CATTLE AFFECTED. 


At the present time, there is not much said regarding the susceptibility of different” 
breeds to tuberculosis. So far as is known, all breeds are equally susceptible. In the 
College herd the Shorthorn, the Jersey, the Holstein, the Guernsey, Polled Angus, Red 
Polled, have alike responded to the tuberculin test. The kind of breed apparently 
has little influence. 


HISTORY OF TUBERCULOSIS IN THE COLLEGE HERD. 


It has been stated with good reasons that the College herd had suffered severely 
from tuberculosis previous to 1889, but there is nothing authentic which would give us 
any adequate notion of the extent of the disease. In 1889 Prof. Davenport made some 
notes in the herd record-book in regard to the existence of tuberculosis at that time. 

It is my purpose to present these notes practically in toto. 

“Having become known in the autumn of 1899 that the herd was to some extent 
affected with tuberculosis and that some cases had been known before, it was decided 
that vigorous measures should be taken. 

“A resolution of the Board of Agriculture, passed January 6, 1890, condemned to 
slaughter every animal suspected of the disease and all related closely to those found 
affected. It was also deemed advisable to reduce the herd by slaughtering all culls 
and cross-bred animals at as early a day as practicable to learn, if possible, the limits 
of this disease. In this plan the Farm Committee of the Board concurred. 

“Under this plan the herd was rapidly reduced in numbers and full notes are herein 
inserted of all cases. Before this action a few had been sold as culls for shipment 
to reduce the herd. After discovery of the disease every animal was slaughtered if sold 
and notes made herein of its condition. Dr. HE. A. A. Grange, State Veterinarian, 


conducted the examinations. 
(Signed ) “KUGENE DAVENPORT.” 


PROF. DAVENPORT’S REPORT OF CASES. 


“Phoenix 12 began to fail in health in the spring of 1890 and grew very bad. She 
was giddy by spells and poor and dull. She was slaughtered on suspicion April 23, 
1890, and was affected with tuberculosis in the right lung. The liver seemed diseased, 
but the cause was not determined. 

“Calf by her side was killed the next day. The calf had not been well, but no signs: 
of tuberculosis were discovered upon post-mortem. It is supposed that this sickened 
condition was due to the milk of the mother, which had been very offensive for weeks. 

“Imperial Red Rose of Derevent.—This cow rapidly lost flesh after the last calving. 
She had been examined by H. H. Hinds, President Live Stock Sanitary Commission, 
and Dr. Grange, State Veterinarian, and others, all of whom believed her to be tuber- - 
culous. Upon post-mortem examination she was found to be badly affected. One 
lung was grown to the side and tubercles as large as walnuts were found in the lungs. 
Portions of the lungs had broken down, which seemed to account for the coughing 
spells she had had weeks previous. This was the first animal slaughtered under the 
resolution of January 6, 1890, and it took place on the 7th of the month. 

“A calf by her side was also slaughtered, but showed no signs of the disease, 
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“College Victoria Duchess.—This cow was thin in flesh for a long time, and all 
winter, spring and summer remained in a most unthrifty condition. She was slaugh- 
tered on suspicion of disease in pursuance of plan on October 17, 1890. No symptoms 
or evidence of tuberculosis were found on post-mortem examination by Dr. Grange. 
Great quantities of foreign matter were found in the second stomach, sufficient, in the 
doctor’s opinion, to set up chronic inflammation of the parts. Many sharp pointed 
nails had pierced the walls of the stomach. 

“Phanix 2 was sold to S. 8. Olds of Lansing, March 23, 1887, but was returned 
to the College on his learning of her possible condition. She produced a calf in 1888 
and aborted in 1889. She was fattened and slaughtered for beef March 1, 1890. On 
post-mortem examination the lungs and intestines were feund badly affected with 
tubercles. 

“Helianthus 5.—This animal had a swelling in the throat in the fall of 1889. During 
the winter it grew worse and affected his breathing. He was separated from the 
herd and ate well, but refused his drink. He discharged somewhat from the nostrils. 
When slaughtered the thyroid gland was found to be badly affected with tuberculous 
matter. The lungs and neighboring parts were also tuberculous. 

“Late in the fall of 1889, Miss Bates commenced to decline in health and failed 
rapidly. For safety she was placed in the barn and it only hastened the decline. 
She was slaughtered on December 7, 1899, and both lungs were found adherent to 
her sides and nearly solid with tuberculous lesions. She was one of the worst cases 
found. 

“College Morley was slaughtered for beef November 9, 1899. He was in fine flesh, 
but a large bunch on the left side of the neck, eight or nine inches in diameter, was 
found to be of a tuberculous nature. The lungs were also affected with tubercles. 

“College Red Rose 5 also showed tuberculous lungs. 

“Snow Bloom.—Growing very old, this cow was slaughtered for beef February 7, 
1891. Post-mortem examination showed slight deposits of tuberculous matter in the 
lungs. 

“Aaltje 2 had lost one-fourth of her udder and was fed for beef. On post-mortem 
examination both lungs were found affected with small tubercles as well as some large 
ones. 

“Louette appeared dull during the summer of 1890. She commenced coughing 
and was attacked by a high fever of 105 degrees F. She was slaughtered October 17, 
1890. Her right lung was almost solid from tuberculosis; her left lung was badly 
affected and also the liver. Her calf was slaughtered at the same time, but was found 
apparently sound. 

“Fennel Duke 2nd of Sideview.—This bull, in the spring of 1890, was fed off and 
slaughtered on April 25. He had not fed well for a year, although he had always 
been a hard feeder. On post-mortem examination was revealed a tuberculous tumor 
about the size of a walnut in the right lung, near the base, close to the pulmonary 
glands. His cough, which he had previous to his slaughter, had probably been caused 
by a tumor in the trachea not of a tuberculous character.” 

From Prof. Davenport’s report, it is evident. that tuberculosis was extensively 
prevalent among the members of the College herd in the years 1889 and 1890. After 
the slaughter of the above cattle we find no records of tuberculosis in the herd, 
although we understand from those connected with the College at that time that 
there were grave suspicions of the disease existing. There is evidence of the persistency 
of this disease after the slaughter of the above animals, found in the swine register. 

In March, 1891, a sow and boar were slaughtered and found to be tuberculous, by 
Dr. Grange. May, 1891, four sows were slaughtered and found to be tuberculous. 
In July of the same year, Dr. Grange post-mortemed four boars which were tuberculous. 

The data given thus far reveals a very deplorable condition among the animals of 
the College farm during the early ’90’s, for which at that time no one could have been 
heid responsible, because the tuberculin test was not yet known. The records do not 
show whether the disease was completely wiped out at that time. It is probably a fair 
inference to regard it as fairly checked in its worst stages, but by no means com- 
pletely eradicated. What was left doubtless furnished the nucleus for the develop- 
ments of 1896, when the herd was first tested with tuberculin. During the intervening 
time, between 1891 and 1896, the disease was slowly progressing, but in none of the 
animals had it reached such a stage as to manifest itself in any characteristic 
symptoms. 

During the years 1893, 1894 and 1895 the character of the herd was changed from 
the beef to the dairy type, thus making it more essential that the tuberculin test be 
applied to ascertain whether tuberculosis existed, although there was nothing especially 
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indicative of the disease. This led to the establishment of the bacteriological work in 
connection with the experiment station. 

Early in the year of 1896 the attention of the Board was called to the use of 
tuberculin as a test in diagnosing this disease. The Board placed the matter in the 
hands of President Snyder, Director Smith and Dr. Grange. These gentlemen unani- 
mously agreed to apply the test to the College herd. This was done by Dr. Grange 
March 31 and April 1, 1896. Nine animals out of fifty-seven responded. Besides these, 
there were some which gave suspicious reactions. These were again tested on May 11 
and 12 of the same year. Two of them gave distinct reactions. Again on August 
19 and 20 Dr. Grange applied the tuberculin test to those still holding out as 
suspicious and found one reacting. In April of this year the Board granted Dr. 
Grange permission to hold these reacting animals for experimental purposes. On 
June 30 the Director of the Station communicated to the Board the general outline of 
experiments with this disease which has since been followed. In the spring of 1897, 
April 20 and 21, another test was applied to the whole herd, including the animals 
already condemned, by Dr. Grange. Five animals at this time responded to the 
test, in addition to those having. already reacted. September 6 and 7, 1897, the 
author tested fifteen graded cows which had been purchased by the College for dairy 
animals. None responded to the test. October 13 and 14 I applied the test to fifteen 
more grade cows bought for the same purpose as the others, and found none reacting. 
At the same time, the’ test was applied to thirteen suspects remaining over and 
two reacted. March 31 and April 1, 1898, the annual test was again made of the 
whole herd and only one animal reacted in addition to those already condemned. 
When the annual test was applied in 1899, March 30 and 31, to the regular herd, 
one additional animal responded. Since this time there has been no test applied to 
all the animals. 

The details of the test of each animal reacting, together with other interesting data, 
will be given under the history of the respective animals. 


ROSA BONHEUR 5, 11227. 


This cow had for her sire Meadow Brook Chief, 1969, and her dam Rosa Bonheur, 
890, H. H. B., and was born March 20, 1888. Her breed is Holstein. She first reacted 
April 1, 1896. Her reactions at that time and since are as follows: 

March 31, 1896, before injection, 99.0, 100.6, 100.8, 101.2, 100.8. 

April 1, 1896, after injection, 100.2, 100.4, 100.6, 100.1, 101.6, 102.9, 103.3, 102.6, 
102.6. 

August 26, 1896, before injection, 99.0, 101.4, 101.8, 102.1, 101.6. 

August Zhe 1896, after injection, 101.6, 101.8, 101.6, 101. 8, 102.1, 102.8, 104.0, 105.0, 
104, 4. 

April 22, 1897, before injection, 101.5, 101.1, 101.0, 101.5, 101.4. 

April 23, 1897, after injection, 101.0, 101.2, 101.2, 101.9, 101.1, 101.4, 104.6, 103.2, 
102.8. 

October 13, 1897, before injection, 100.5, 101.6, 101.3, 100.8, 101.7, 101.3, 102.2. 

October 14, 1897, after injection, 101.2, 101.2, 101.4, 101.1, 101.1, 101.4, 102.0, 101.8, 
101.5, 102.5, 102.3. 

March 31, 1898, before injection, 99.7, 99.3, 97.7, 97.1, 97.2, 98.4, 97.9, 99.0, 98.6, 98.4. 

April I, 1898, after injection, 97.7, 99.3, 99.8, 98.9, 99.2, 96.9, 98.3, 96.7, 98.4, 97.8, 
98.3, 98.0. 

October 14, 1898, before injection, 100.2, 100.6, 99.0, 98.6, 100.0, 99.9, 100.4, 101.0, 
99.8, 101.4. 

October 15, 1898, after injection, 100.8, 99.0, 99.3, 100.0, 99.4, 99.0, 97.2, 99.7, 100.7, 
100.0. 

March 30, 1899, before injection, 97.8, 97.0, 98.5, 98.5, 99.3, 98.4, 97.4, 97.8, 97.8, 97.3. 

March 31, 1899, after injection, 96.8, 98.9, 99.1, 100.9, 97.8, 97.4, 98.5, 98.4, 97.9. 
99.2, 97.8, 97.0. 

October 9, 1899, before injection, 99.5, 98.6, 100.0, 99.9, 100.2, 100.8, 99.8, 101.5, 
101.4, 100.8. 

October 10, 1899, after injection, 99.7, 99.6, 100.0, 100.3, 99.8, 100.1, 100.8, 100.4, 
100.6, 100.5, 101.2. 

It will be seen from these reactions that this cow did not respond to the tuberculin 
test after April, 1897. 

At no time did her excreta or milk show the presence of tubercle bacilli. I was 
never able to secure sputum or nostril discharges which contained tubercle bacilli. 
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Her weight at no time decreased to such an extent as to cause anyone to suspect 
the presence of tuberculosis. 

Of the calves dropped by her during this period, we have record of none responding to 
the test. One of her calves, College Rosa Bonheur, 37013, born February 6, 1894, 
responded to the test October 14, 1897. This would indicate a doubtless outside 
infection. 

Having become lame in her stifle joints during the year 1899, and having reached 
the point where she was unable to rise after lying down, she was killed and subjected 
to post-mortem examination. Tubercles were found in the lung, mediastinal and bron- 
chial glands, in the liver, spleen, portal glands, mesenteric glands and some lymphatic 
glands of the abdomen. There were three or four scars an inch to two inches in diame- 
ter on her liver, evidently the remains of former tuberculous abscesses. Some of the 
tubercles were in an active state, as demonstrated by inoculation upon guinea pigs. 
Others were apparently inactive, for when some of the material was introduced into 
guinea pigs, they remained untouched by the disease. The stifle joints had corroded 
to such an extent that the cartilagenous covering had completely disappeared from 
large areas. There was present large amounts of serous exudate and the tissues were 
edematous. Some of the serum was introduced into guinea pigs, but did not produce 
tuberculosis in these animals. 


BELLE SARCASTIC, 23039. 


The sire of this cow is Sareastic, 4729, and her dam is Belvisia, 4553. She was born 
January 18, 1890, and is a Holstein. Her first reaction to the tuberculin test was 
April 21, 1897. All of her test temperatures are as follows: 

April 20, 1897, before injection, 101.5, 101.2, 100.8, 100.6, 101.0. 

April 21, 1897, after injection, 101.4, 101.6, 101.3, 102.1, 103.9, 106.1, 105.4, 106.1, 
105.3, 104.2. 

October 13, 1897, before injection, 99.2, 101.1, 101.7, 101.9, 101.5, 101.8, 100.9. 


Belle Sarcastic. 


October 14, 1897, after injection, 102.7, 100.9, 102.0, 101.2, 101.1, 100.8, 102.3, 101.6, 
102.0, 102.4, 101.8. 

March 31, 1898, before injection, 99.9, 100.3, 99.5, 97.3, 98.2, 101.9, 102.4, 100.6, 101.3. 
103.9. 

April 1, 1898, after injection, 101.9, 99.9, 100.4, 98.6, 98.7, 99.6, 98.2, 99.4, 98.4, 99.3, 
98.9, 101.5. 

October 14, 1898, before injection, 99.6, 99.2, 99.6, 99.4, 99.6, 98.7, 100.4, 99.8, 101.2, 
101.2. 

October 15, 1899, after injection, 101.4, 101.4, 100.8, 101.8, 102.9, 103.6, 101.9, 103.9, 
103.2, 102.9. 
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March 30, 1899, before injection, 98.1, 98.2, 98.6, 98.2, 99.6, 98.9, 97.2, 99.0, 98.9, 98.9. 

March 31, 1899, after injection, 100.0, 98.8, 100.0, 99.2, 99.2, 102.3, 101.6, 102.0, 102.8, 
100.3, 99.4, 102.6. 

October 9, 1899, before injection, 99.8, 100.3, 99.0, 100.2, 100.0, 101.2, 100.8, 102.0, 
102.0. 

October 10, 1899, after injection, 98.4, 100.4, 101.0, 100.6, 100.4, 100.4, 100.0, 99.8, 
102.8, 103.0, 103.0, 104.7. 

March 30, 1900, before injection, 100.5, 100.7, 99.2, 100.7, 101.2, 98.0. 

March 31, 1900, after injection, 98.9, 100.4, 99.0, 100.5, 99.6, 100.3, 99.7, 99.9, 99.7, 
100.6, 100.8. 

Although this cow did not react at each test, it will be noticed, in looking over her 
reactions, that she is probably still susceptible to the tuberculin test. Her last reaction 
was last October. 

She has never been known, in all the tests made of sputum, milk and excreta, to give 
off tubercle bacilli. 

Her condition was good until about a year ago. When she dropped her last calf, 
there were signs of deterioration. This may, however, be due to the fact that she did 
not clean well. Since then she has improved greatly in appearance, although she has 
not yet become impregnated. 

None of her calves since she has reacted have proved to be tuberculous. College 
Belle Sarcastic, 37016, dropped April 13, 1894, responded to tuberculin in the spring 
of 1899. Belle Sarcastic is still alive and doing well. 


MYSIE 44, VOL. 25, P. 845. 


She was the daughter of 5th Duke of Ackland, 51734, and Mysie, 43, vol. 25, p. 675. 
She was a Shorthorn. Her birth dates back to May 12, 1882. The first test, April 
1, 1896, condemned this animal. Her temperatures are here given: 

March 31, 1896, before injection, 100.6, 100.8, 100.7, 100.2, 100.0. 

April 1, 1896, after injection, 100.4, 100.7, 102.4, 100.4, 104.0, 104.4, 102.8, 101.4. 

August 26, 1896, before injection, 100.6, 100.9, 101.6, 101.3, 101.1. 

August 27, 1896, after injection, 100.9, 100.9, 101.2, 102.0, 104.2, 104.2, 104.8, 104.4. 
103.8. 

April 22, 1897, before injection, 100.4, 100.8, 99.1, 100.2, 101.4. 

April 23, 1897, after injection, 101.6, 101.6, 102.0, 101.3, 101.8, 102.8, 105.0, 103.1, 
101.0. 

All the above tests were positive. 

Several examinations were made of the discharges from the nostrils of this cow, 
and in every case these discharges contained the tubercle bacilli. 

Six examinations made of the milk from this cow were negative. In one case, the 
day before she died, her milk was put through a separator and the slime examined 
with negative results. 

Several examinations of the urine always resulted negatively. 

Her feces always contained tubercle bacilli. An experiment was carried out on 
some hogs to demonstrate the infectiousness of the fecal matter. On October 5, 1896, 
three hogs were placed behind this cow, two of which were fed with corn mixed 
with feces and one fed with corn alone. On the 29th of April, 1897, these hogs were 
killed. The two which had received the corn with feces had general tuberculosis 
and the one used as a control, placed in an adjacent pen, had during this tine some 
communication with the two hogs behind the cow through the board wall which at 
one time yielded to their upturning propensities, and had likewise contracted the 
disease, but it was limited to the bronchial glands. A duplicate experiment was 
made. Four small pigs three or four weeks old were placed behind Mysie 44’s stall 
and separated from the stall by a high partition. The pigs were then divided into 
lots of two each with a strong partition between, so as to avoid the error in experiment 
1. The pigs of one pen received corn mixed with feces from Mysie 44. The pigs in 
the other pen acted as controls and received corn only. This experiment started 
June 5, 1897. On November 10, 1897, one of the pigs fed with feces and corn was 
found dead. It had been sick for several weeks, had become emaciated, its breathing 
was labored and it was yery weak during the period of sickness. On post-mortem 
examination, general tuberculosis was found to exist. On November 12, 1897, the 
second and last pig of this lot, the one associated with the pig which died November 
10, also succumbed. General tuberculosis existed in this pig. Of the two pigs acting 
as controls one was killed at the expiration of six months from the time it was started 
in this experiment and the other died December 10, 1897, of general tuberculosis. 
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There were no tuberculous lesions found in the one killed. It is a difficult matter 
to control such experiments when it is practically impossible under the circumstances 
to establish perfect isolation. Why one of these animals remained free from the 
disease and the other succumbed to it, although constantly associated, is a matter of 
speculation. The partition walls between the two pens remained tight during the 
time, so that the tubercle bacilli must have gotten to the control pigs through some 
other avenue. 

Microscopical examinations of the feces made occasionally usually gave positive 
results. 

While Mysie 44 was under observation she seemed to have periods of improvement 
and decline alternating with each other. 

Of Mysie 44’s offspring I have record of College Mysie 3d, vol. 37, p. 716, dropped 
February 13, 1891; College Mysie 4th, vol. 39, p. 602, dropped June 29, 1892; College 
Mysie 5th, vol. 40, p. 753, dropped March 23, 1893; College Mysie 6th, vol. 40, p. 753, 
dropped March 29, 1894, and her last calf dropped in March, 1896, which remained 
unnamed and unrecorded. Of these offspring only the calf unnamed is to be found in 
the list of tuberculous animals. Their histories will be recorded in another place. 

Mysie 44th died September 5, 1897, after severe convulsions and muscular spasms. 
Two weeks previous to her death, nervous disorders were very noticeable, and a week 
before her death she suffered from an attack similar to that which caused her death. 
Besides the convulsions, there were muscular twitching and inability to control vol- 
untary muscular movements, and apparently considerable pain, which was evidenced 
by marked groaning. Post-mortem examination was made with great care after her 
death. The spinal cord and brain were removed, but no tuberculous lesions could be 
found. In short, we could discover no pathological changes, either in the organs them- 
selves or in the canal. The nervous symptoms were probably due to some changes 
in the nervous system beyond the reach of the naked eye. The posterior pharyngeal 
glands were normal. The lungs were decidedly tuberculous throughout. The bron- 
chial and mediastinal glands were badly affected. Over the entire pleura were studded 
numerous tubercles from the smallest size which the eye could detect to the size of a 
walnut. The esophagus, stomachs and intestines were followed the entire length with- 
out finding a trace of tubercle. A few of the mesenteric glands, however, were slightly 
diseased. The liver, spleen, kidneys and ovaries were absolutely free from the disease 
so fay as our post-mortem revealed. 

In this cow, where the tubercle bacillus was constantly found in the feces, it seems 
a little strange that the abdominal viscera were so free from the disease. 


POLY’S BLOSSOM, 6376. 


Her sire was Orient, 2567, and dam Polyander, 2328. She was born August 21, 1892, 
and belongs to the Guernsey breed. Her first reaction was April 1, 1896. The 
following are the records of the tests: 

March 31, 1896, before injection, 101.1, 100.8, 101.4, 102.0, 101.0. 

April 1, 1896, after injection, 102.0, 103.2, 104.9, 103.2, 105.2, 105.6, 104.3, 100.2, 
102.5. 

August 26, 1896, before injection, 99.7, 101.4, 101.6, 102.1, 101.6. 

August 27, 1896, after injection, 105.5, 106.7, 106.8, 106.0, 106.1, 105.8, 106.6, 
106.9, 106.2. 

April 22, 1897, before injection, 99.6, 101.4, 100.7, 99.8, 100.4. 

April 23, 1897, after injection, 103.0, 103.0, 104.6, 105.5, 105.1, 103.4, 103.0, 103.0, 
103.0. 

This cow reacted from the first and continued to react through the three tests. 

Previous to July 1, 1897, her milk was examined frequently, but in each case 
inoculations proved to be negative. After July 1, 1897, her milk was examined four 
different times with positive results. 

From the time of her response to the test, her feces were subjected to examinations 
occasionally with negative results until July 17, 1897, at which time the examination 
gave positive results. From October 5, 1896, to April 28, 1897, two pigs were fed 
corn mixed with her feces without contracting tuberculosis. 

The examination of her urine always yielded negative results. 

I have record of only one calf from Poly’s Blossom subjected to the tuberculin test. 
This calf was a grade which was dropped sometime during the year 1896 and had been 
allowed to run with the mother for several months. It was condemned April 22, 1897. 

Poly’s Blossom began to run down with the beginning of the year 1897. This may be 
shown by her weights at different times: 
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She was not weighed after this. 

Her death occurred July 29, 1897. Her lungs were a solid mass of tubercles. 
Tubercles of various sizes occurred throughout the abdominal cavity, some were three 
inches in diameter. The lymphatic glands and the pleuval and abdominal cavities 
were generally affected. The udder had begun to show signs of tuberculosis, but in the 
incipient stage. 

AIDA 2, 6112. 


She was the daughter of Orient, 2567, and Aida, 3318, and was born January 12, 
1892. She was a Guernsey. She first reacted April 21, 1897. Her test records are: 

April 20, 1897, before injection, 102.2, 101.7, 100.4, 100.1, 104.0. 

April 21, 1897, after injection, 101.2, 100.7, 100.8, 101.4, 102.6, 105.4, 106.0, 103.7, 
106.0, 104.4. 

October 13, 1897, before injection, 101.6, 99.9, 101.6, 102.5, 102.3, 102.0, 101.6. 

October 14, 1897, after injection, 104.2, 104.0, 103.7, 105.2, 105.3, 105.6, 105.4, 104.9, 
104.6, 105.0, 104.4. 

March 31, 1898, before injection, 100.0, 98.6, 98.1, 97.0, 98.6, 96.9, 98.6, 96.9, 96.9, 
100.6. 

April 1, 1898, after injection, 100.6, 100.9, 102.3, 101.4, 101.4, 101.6, 103.5, 101.9, 101.4, 
SOME (99:0; 99:0. 

October 14, 1898, before injection, 100.2, 98.0, 98.3, 99.2, 100.8, 99.9, 98.5, 99.4, 99.6, 
101.6. 

October 15, 1898, after injection, 99.5, 99.6, 100.6, 103.1, 103.1, 102.6, 104.6, 103.2, 
103.0, 102.6. 

March 30, 1899, before injection, 99.8, 99.0, 97.8, 99.1, 98.4, 98.6, 96.1, 98.4, 99.6, 98.5. 

March 31, 1899, after injection, 97.2, 99.1, 98.8, 98.4, 101.7, 99.6, 102.2, 102.9, 103,7, 
103.0, 103.6, 100.7. 

Of the several tests made for tubercle bacilli in her milk, 1 have secured only one 
positive result. This positive result, I am inclined to think, was probably due to 
the contraction of the disease by the guinea pig from other diseased guinea pigs. 
Although this seldom happens, in this case the evidence seems to favor such a con- 
clusion, for the milk came from the right front quarter, and when tested several times 
after, it never set up tuberculosis. This was shown in another way. A litter of four 
pigs was taken, four weeks old, and separated into two lots of two each. To one 
lot was fed Aida’s milk and some meal. To the other lot no milk was fed. The duration 
of this test was six months, at the end of which time all the pigs were killed, but none 
of them possessed any tubercles. This would help substantiate the above conclusion. 
In all probability, the one positive test was due to some outside contamination and 
her milk was free from tubercle bacilli. 

Examinations of her feces, both microscopical and inoculative, always resulted nega- 
tively. 

Her urine was always free from the virus of this disease, as demonstrated by re- 
peated inoculations. 

Her calves were College Cross, born November 2, 1896, and College Cross, born 
October 22, 1897, both of which were tested April 21, 1897, and April 1, 1898, 
respectively, but neither reacted. 

On April 18, 1899, Aida 2d was killed. At the time of killing she was in a very fair 
condition. The post-mortem examination revealed several hard, cheesy tubercles in 
the apex of one of her lungs and the adjacent tissue highly inflamed. The mediastinal 
glands had deposits of tuberculous calcareous material. A tuberculous mesenteric gland 
was also found. 
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This cow was the offspring of Orient, 2567, and Chameaula, 2126, and was born 
January 20, 1893. She belonged to the Guernsey breed. She was condemned April 1, 
1896, and has the following test records: 

March 31, 1896, before injection, 102.0, 101.3, 101.5, 101.4, 101.5. 

April 1, 1896, after injection, 101.7, 103.2, 104.3, 100.8, 106.0, 106.1, 105.5, 105.0. 
103.6, 


College Chameauia. 


August 26, 1896, before injection, 100.2, 101.9, 102.1, 102.4, 101.7. 

August 27, 1896, after injection, 104.2, 105.1, 106.6, 105.8, 106.5, 105.9, 105.8, 106.0, 
106.9. 

April 22, 1897, before injection, 101.6, 100.8, 101.6, 101.0, 100.6. 

April 23, 1897, after injection, 105.2, 104.0, 105.4, 105.9, 105.7, 104.8, 104.8, 105.0, 
104.8. 

October 13, 1897, before injection, 99.9, 100.3, 102.2, 100.9, 101.3, 102.6, 99.5. 

October 14, 1897, after injection, 102.4, 102.4, 102.5, 103.0, 103.2, 103.9, 104.4, 103.6, 
103.1, 101.7. : 

Occasional tests of milk, urine and feces yielded only negative results. Pigs were 
fed with corn mixed with her feces for six months, but did not contract the disease. 
I find no calves from this cow reported as having been subjected to the tuberculin test. 

This cow was slaughtered December 14, 1897. Upon post-mortem examination, the 
mediastinal and bronchial glands were affected. Tubercles were scattered throughout 
the lungs and the apex of each lung was badly diseased. There were some tubercles 
to be found upon the pleura. The animal was in excellent condition when killed. 


BARONESS OF TERLINGTON, 14,483. 


The offspring of Day Star, A. M. 5307, and Nellie of Hilhurst, 4918, was born Decem- 
ber 30, 1890, and belonged to the Aberdeen-Angus breed. Her first response to the test 
was April 1, 1896, and her test record is as follows: 
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March 31, 1896, before injection, 101.2, 101.0, 100.2, 100.3, 100.8. 

April 1, 1896, after injection, 101.0, 100.6, 102.0, 103.0, 105.4, 105.9, 103.8, 104.7, 104.8. 

August 26, 1896, before injection, 100.8, 101.8, 101.4, 103.0, 101.8. 

August 27, 1896, after injection, 102.1, 103.0, 102.6, 103.4, 103.4, 103.6, 103.6, 104.4, 
103.3. 

April 22, 1897, before injection, 101.3, 101.7, 100.6, 100.9, 100.5. 

April 23, 1897, after injection, 101.6, 102.1, 102.4, 102.9, 101.8, 101.0, 101.2, 102.2, 
102.0. 


Baroness of Terlington. 


October 13, 1897, before injection, 102.2, 102.5, 102.5, 102.5, 102.8, 101.9, 101.3. 

October 14, 1897, after injection, 100.4, 101.7, 101.8, 101.3, 100.6, 100.9, 101.2, 101.5, 
101.6, 101.5, 102.2. 

March 31, 1898, before injection, 99.7, 100.6, 98.5, 98.3, 98.8, 99.4, 98.7, 99.6, 99.4, 99.4. 

April 1, 1898, after injection, 99.1, 99.1, 98.6, 99.8, 100.2, 99.1, 99.4, 100.3, 99.0, 99.9. 
100.0, 100.1. 

October 14, 1898, before injection, 101.2, 100.7, 100.2, 100.1, 99.9, 100.0, 100.0, 97.2, 
100.6, 100.4. 

October 15, 1898, after injection, 99.9, 100.4, 100.0, 100.4, 99.3, 100.1, 100.6, 99.0, 99.8, 
100.1. 

March 30, 1899, before injection, 99.5, 99.2, 99.0, 99.2, 98.7, 99.3, 98.7, 99.0, 99.1, 99.1. 

March 31, 1899, after injection 98.1, 99.4, 99.6, 98.0, 101.3, 102.7, 102.5, 101.6, 101.9, 
100.7, 102.4, 102.9. 

It will be readily seen from the above figures that this cow gave no distinct and 
satisfactory reaction after August 27, 1896, although the tests of April 23, 1897, and 
March 31, 1899, show reactions of an irregular type. The tests between the two last 
dates, three in number, gave no reactions at all. There is some significance, too, in the 
fact that in the two unsatisfactory reactions mentioned, the temperature did not rise 
above 102.9, and on October 13, 1897, her normal temperatures ran high and in one 
instance to 102.8. Such discrepancies in temperatures should have their weight in test- 
ing animals, and, it seems to me, point to the necessity of keeping the records of tested 
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herds. The temperature history of each animal may then be reviewed before any 
judgment is pronounced. 

The milk, urine and feces from this cow always proved to be free from tubercle bacilli. 
Even the pigs fed with corn mixed with her feces for six months did not become 
tuberculous. 

College Blue Boy, born May 6, 1895; Baroness Boy, born September 23, 1896; a 
female calf born December 22, 1897, represent the offspring of the Baroness of Ter- 
lington. All were tested one or more times, but none responded. The last was allowed: 
to run by the mother’s side for a year, but did not contract the disease. It is a 
peculiar characteristic of the temperatures of these calves that they possess a great 
variability. The normal temperatures in various instances were as high as 103. 

Baroness of Terlington was killed April 18, 1899. On post-mortem examination, only 
the posterior pharyngeal glands showed signs of disease. The tuberculous material 
was of a hard caleareous and yellowish condition, surrounded by a dense, fibrous ecoy- 
ering. Some of this material was introduced into a guinea pig intra-peritoneally. 
Five months afterward the guinea pig was killed and was “free from tuberculosis. Inas- 
much as this cow had not reacted for two years in a satisfactory manner, it may be 
possible that the disease was in a stage of decadence. She was very fat and sleek 
when killed. 


COLLEGE VICTORIA B, VOL. 37, P. 716 


Volunteer, 101,205, was her sire, and College Victoria, vol. 31, p. 793, was her 
dam. She was born February 16, 1891, and was a Shorthorn. The tests placed her 
among the tuberculous animals April 1, 1896, but she never responded afterward. 
Through all this time she remained in prime condition and gave no signs of tubereu- 
losis. I call attention to this before giving her test records: 

March 31, 1896, before injection, 99.8, 101.0, 100.8, 101.0, 101.2. 

April 1, 1896, after injection, 101.4, 100.6, 101.7, 100.9, 101.1, 100.8, 102.8, 103.5, 102.5, 

August 26, 1896, before injection, 100.6, 100.7, 100.9, 102.1, 101.7. 

August 27, 1896, after injection, 101.0, 100.8, 101.3, 100.9, 101.1, 101.4, 101.2, 102.0, 
101.4. : 

April 22, 1897, before injection, 101.8, 100.7, 101.4, 100.9, 100.1. 

April 23, 1897, after injection, 101.5, 101.5, 101. 2, 100.4, 100.6, 100.6, 100.6, 101.6, 
101.0. 

October 13, 1897, before injection, 101.6, 99.9, 100.9, 101.2, 101.4, 101.0, 101.4. 

October 14, 1897, after injection, 100.6, 100.3, 99.9, 99.9, 99.8, 100.4, 101.0, 100.8, 
101.0, 101.9, 101.7. 

March 31, 1898, before injection, 95.6, 98.6, 99.3, 100.2, 97.9, 98.2, 99.4, 99.8, 99.0, 97.3. 

April 1, 1898, after injection, 99.8, 99.2, 97.0, 100.5, 99.6, 100.0, 101.3, 99.4, 99.5, 
100.3, 99.6, 99.1. : 

March 30, 1899, before injection, 101.1, 100.2, 160.0, 101.6, 100.3, 101.3, 100.0, 99.6, 
100.1, 100.2. 

March 31, 1899, after injection, 98.5, 99.9, 100.2, 100.8, 99.9, 100.8, 101.0, 99.2, 100.6, 
100.0, 100. 1. 

After the first test, these temperatures show no indications of tuberculosis. The 
milk, urine and feces tested microscopically and by inoculation and feeding experiments 
with pigs, in no case gave positive results. 

Her offspring, a male, born November 19, 1895, and College Queen, born December 
21, 1896, both of which were tested, gave no response. 

College Victoria B is still alive and in a thrifty condition, so far as known. 

The fact that College Victoria B was the daughter of College Victoria, which died 
of tuberculosis, may lend some color to the susceptibility of this branch of the family, 
although there is not sufficient ground for acceptance. 


COLLEGE VICTORIA C, VOL. 39, P. 602. 


Volunteer, 101205, was her sire, and College Victoria, vol. 31, p. 793, was her dam. 
She was born January 3, 1892, and belongs to the Shorthorn breed. She first reacted 
to tuberculin April 21, 1897, and has the following test records: 

April 20, 1897, before injection, 101.2, 101.5, 100.9, 100.9, 100.6. 

April 21, 1897, after injection, 100.7, 101.0, 101.4, 102.0, 102.1, 103.7, 103.5, 103.0, 
103.8, 103.4. 

October 13, 1897, before injection, 101.7, 100.5, 102.2, 102.6, 103.0, 103.3, 103.3. 

October 14, 1897, after injection, 102.3, 103.3, 102.2, 103.1, 103.2, 103.1, 103.0, 104.1, 
104.2, 104.6, 103.7. 
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March 31, 1898, before injection, 99.8, 99.9, 99.2, 99.4, 98.6, 100.2, 99.1, 98.8, 99.4, 99.6. 

April 1, 1898, after injection, 97.4, 99.4, 100.0, 99.2, 98.8, 99.6, 98.7, 100.0, 98.2, 98.3, 
100.3, 99.8. 

October 14, 1898, before injection, 99.6, 100.4, 98.8, 100.5, 100.1, 100.2, 99.8, 100.6, 
100.6, 100.9. 

October 15, 1898, after injection, 99.6, 100.2, 99.6, 99.9, 99.4, 99.7, 100.2, 99.8, 100.4, 


100.4. 
March 30, 1899, before injection, 98.8, 98.8, 99.6, 99.2, 99.6, 99.0, 98.4, 99.5, 99.6, 99.6. 


aaa. eee 


College Victoria C. 


March 31, 1899, after injection, 98.8, 100.1, 98.6, 99.0, 99.0, 99.2, 98.8, 98.7. 99.6, 100.2, 
100.4, 98.6. 

October 9, 1899, before injection, 99.6, 160.8, 99.6, 100.0, 101.0, 100.9, 101.6, 102.0, 
101.8, 102.0. 

October 10, 1899, after injection, 100.4, 99.0, 99.8, 101.1, 100.4, 100.0, 101.4, 100.6, 
100.8, 100.8, 101.6. 

In reviewing the above tests, there seems to be a striking response in the first an'l 
in the second. It is very marked, but is peculiar in that the normal temperatures 
reach 103.3 degrees and the temperatures after injection 104.6 degrees. This makes a 
difference of 1 3-10 degrees, which, according to the arbitrary methods of regarding 
2 degrees difference as necessary for condemnation, would not be considered condemna- 
tory, yet these two sets of temperatures are indicative of tuberculosis. When taken 
in connection with the tests following, there is some doubt cast upon such a diagnosis. 

No signs of tubercle bacilli have ever been found in the excreta, in the milk or 
nostril discharges. 

She has never had the appearance of being diseased, has always maintained her 
flesh and is at the present time in the best of conditions. 

We have test records of her offspring, College Volunteer, born June 18, 1895; College 
Royal, born October 29, 1896; College Royal 2d, born October 22, 1897, and a calf 
born in 1899, but none of them have given any response to tuberculin. 
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CARA (NO. 9), 8393. 


Cara is the offspring of Bower Baron, 1466, and Bower Belle, 6208. She was born 
July 27, 1893, and was of the Red Polled breed. She was condemned October 14, 1897, 
and her tests are: 

October 13, 1897, before injection, 101.1, 100.0, 99.6, 100.8, 101.0, 100.5, 101.3, 100.4, 
100.9. 

October 14, 1897, after injection, 103.2, 103.0, 103.2, 102.9, 103.0, 104.4, 104.1, 103.8, 
102.8, 102.6, 103.1. 

March 31, 1898, before injection, 98.6, 99.2, 99.4, 97.8, 97.6, 97.2, 100.8, 99.3, 97.9, 97.9. 

April 1, 1898, after injection, 100.4, 97.7, 98.9, 99.6, 97.3, 98.5, 97.7, 101.2, 99.6, 101.9, 
101.7, 101.3. 

October 14, 1898, before injection, 100.0, 100.6, 100.4, 99.9, 100.7, 100.7, 100.5, 102.4, 
101.3, 101.2. 

October 15, 1898, after injection, 100.4, 100.1, 101.3, 101.1, 99.8, 99.2, 100.4, 99.9, 
100.7, 101.7. 

March 30, 1899, before injection, 98.4, 98.4, 97.4, 99.2, 97.4, 99.2, 99.1, 98.0, 97.8, 98.7. 

March 31, 1899, after injection, 98.5, 100.7, 98.4, 100.5, 102.1, 97.5, 98.7, 97.6, 98.2, 
100.0, 99.0, 97.0. 

October 9, 1899, before injection, 100.2, 99.7, 100.3, 99.4, 101.0, 100.6, 100.4, 100.3, 
100.6, 100.9. 

October 10, 1899, after injection, 101.0, 99.6, 99.2, 101.2, 101.1, 99.4, 101.0, 99.5, 
100.6, 100.5, 99.8. 

May 8, 1900, before injection, 102.0, 100.4, 99.6, 99.4, 100.8, 100.8, 100.6, 101.0, 100.0. 
99.4. 

May 9, 1900, after injection, 99.8, 99.2, 98.2, 98.4, 98.2, 98.3, 99.6, 98.3, 99.7, 99.2, 
99.2, 99.5, 99.4. 

Tested twice before October 13, 1897, and five times afterwards, leads one to suspect 
that the reaction of October 14 was due to some cause other than tubereculos‘s. This 
is borne out also by the post-mortem examination which after careful research revealed 
no tuberculous lesions. This examination occurred May 21, 1900. 

COLLEGE POGIS, 74078. 

This cow was a Jersey, born from Lily’s Nero, 19041, and Pogis Barronne, 52272, 
on the 11th of May, 1890. She was condemned April 21, 1897, and has the following 
test records: ; 

April 20, 1897, before injection, 100.8, 101.0, 101.3, 100.8, 101.6. 

April 21, 1897, after injection, 102.8, 103.9, 105.4, 106.7, 106.3, 106.4, 107.2, 107.1, 
106.3, 105.4. 

October 13, 1897, before injection, 100.7, 100.6, 100.1, 100.0, 100.2, 100.1, 100.4, 100.3. 

October 14, 1897, after injection, 101.6, 101.3, 102.8, 105.5, 106.1, 105.6, 104.7, 105.4, 
105.7, 105.9, 105.7. 

March 31, 188, before injection, 98.6, 99.1, 98.8, 97.8, 98.5, 99.8, 98.6, 97.4, v8.4, 98.9. 

April 1, 1898, after injection, 97.6, 98.6, 99.2, 99.5, 99.5, 98.8, 99.7, 101.3, 102.1, 103.0, 
101.0, 102.1. 

October 14, 1898, before injection, 99.2, 98.6, 99.8, 99.5, 99.1, 100.4, 99.6, 101.6, 99.9, 
100.3. 

October 15, 1898, after injection, 97.9, 100.2, 100.6, 100.6, 99.4, 99.5, 99.5, 99.6, 101.3, 
100.6. 

March 30, 1899, before injection, 97.6, 97.9, 97.9, 98.3, 98.3, 98.6, 99.2, 99.2, 98.4, 98.6. 

March 31, 1899, after injection, 98.0, 98.7, 98.3, 99.0, 101.6, 98.7, 99.7, 99.4, 99.4, 
100.4, 99:2, 99.8. 

Of the above five tests, two gave characteristic reactions. Her milk, feces and 
urine were occasionally subjected to examination without any positive results. 

During this time her appearance was healthful and she was in good flesh. 

Her ofisprings were College Pogis 2d, 101777, born November 18. 1892: College Pogis 
3d, 125892, born October 20, 1895; College Pogis 4th, 125896, born April 13, 1897, 
which were subjected to the tuberculin test. None of them were found tuberculous. 

College Pogis was slaughtered April 18, 1899. The mediastinal gland was involved 
and the tuberculous material caleareous. White spots were found on the liver tissue. 
Material taken from the mediastinal gland and injected into guinea pigs produced 
tuberculosis, but the material taken from the liver and introduced into guinea pigs 
failed to produce tuberculosis. 
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COLLEGE ROSA BONHEUR, 37013. 


Her sire was Maurice Clothilde, 17638, and her dam was Rosa Bonheur 5th, 11227. 
She was born February 6, 1894, and belonged to the Holstein breed. She first reacted 
to tuberculin October 14, 1897. Her test records are: 

October 13, 1897, before injection, 99.3, 100.2, 100.6, 101.2, 100.8, 101.4, 101.3, 101.1, 
101.6. 

October 14, 1897, after injection, 101.4, 101.9, 103.2, 103.0, 104.4, 104.6. 103.1, 101.8, 
101.4, 101.4, 102.0. 


College Rosa Bonheur. 


March 31, 1898, before injection, 99.7, 98.9, 97.5, 96.7, 97.3, 98.5, 99.7, 100.4, 100.0, 
100.6. 

April 1, 1898, after injection, 98.6, 98.1, 98.0, 100.1, 98.3, 96.7, 97.5, 97.5, 98.7, 99.2, 
99.3, 98.5. 

October 14, 1898, before injection, 100.6, 99.1, 99.7, 100.0, 100.9, 99.7, 100.8, 100.8, 
VOLT; 102.3. 

October 15, 1898, after injection, 100.0, 101.0, 100.8, 100.4, 99.8, 100.2, 100.2, 100.5, 
100.9, 100.9. 

March 30, 1899, before injection, 98.3, 97.8, 98.4, 98.9, 99.4, 99.0, 99.6, 98.4, 98.4, 98.5. 

March 31, 1899, after injection, 99.0, 99.2, 99.2, 99.1, 98.5, y7.4, 99.2, 97.9, 100.0, 98.6, 
100.9, 97.0. 

October 9, 1899, before injection, 100.8, 100.6, 99.9, 101.0, 101.8, 101.8, 100.7, 101.3, 
101.6, 101.2. 

October 10, 1899, after injection, 100.4, 99.3, 99.8, 99.7, 100.5. 100.1, 100.4, 100.2. 
100.8, 100.4, 100.6. 

Only once did this cow respond to the tuberculin test. 

Neither her milk nor excreta ever gave positive results upon examination for 
tubercle bacilli. 

We have tested of her offspring, Bonheur Boy, born September 4, 1896; Bonheur Boy 
2d, born September 4, 1897, and a female calf, none of which responded to the test. 

College Rosa is apparently in a healthful condition at the present time. 
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COLLEGE BELLE SARCASTIC, 37016. 


The sire of this cow was Maurice Clothilde, 176388, and her dam was Belle Sar- 
eastic, 23,039. She was born April 13, 1894. She belongs to the Holstein breed. 
Her first reaction occurred March 31, 1899, and her test records are as follows: 

March 30, 1899, before injection, 100.4, 99.0, 100.5, 101.0, 99.0, 99.1, 100.8, 100.4, 
100.2, 101.0. 

March 31, 1899, after injection, 102.3, 102.0, 100.8, 101.2, 103.1, 103.5, 102.6, 101.2, 
102.4, 100.4, 100.7. 

October 9, 1899, before injection, 98.5, 98.0, 99.2, 99.0, 99.5, 99.6, 99.4, 99.8, 100.6, 

October 10, 1899, after injection, 99.4, 99.8, 99.0, 100.2, 100.4, 98.7, 99.8, 99.4, 99.4, 
100.3, 99.8. 

March 30, 1900, before injection, 102.0, 98.0, 100.1, 100.3, 100.4, 99.7. 

March 31, 1900, after injection, 100.4, 99.8, 99.8, 99.9, 100.0, 98.3, 100.6, 100.1, 99.6, 
99.1, 100.9. 

Only one response to the test is apparent. Since the time of this reaction 
there has been no evidence of tuberculosis. On March 28, 1898, the normal tempera- 
tures of this cow were 106.4, 104.7, 104.2, 102.4, 102.5, 103.9, 102.8, 102.8, 101.6. 
No visible diseased condition was present at the taking of these temperatures. She is. 
a very nervous cow, but this does not account for the above high temperatures. 

The examination of the excreta from this cow has never revealed the presence of 
tubercle bacilli. 

She is still alive and looks well. 

College Belle has sometimes had periods of flesh reduction, but I am inclined to 
think that it was due to the care rather than to any diseased condition. 

Of her calves, College Belle Sarcastic’s Boy, born August 13, 1897, and a calf born in 
1898, have been tested, but neither has given any response to tuberculin. 


COLLEGE DAME LE BROCQ II, 100522. 


This cow has for her sire Lily’s Nero, 19041, and her dam, Dame Le Broeq, 54075. 
She was born March 27, 1894, and is a Jersey. Her test records are: 

August 19, 1896, before injection, 101.0, 100.7, 101.6, 101.5. 

August 20, 1896, after injection, 100.8, 101.2, 101.6, 101.4, 101.6, 102.6, 102.9, 103.4, 
1025. UO2:6; 410220: 

April 22, 1897, before injection, 100.0, 100.7, 101.1, 100.4, 101.2. 

April 23, 1897, after injection, 101.0, 100.0, 101.6, 101.3, 102.4, 104.6, 104.4, 104.8, 
104.0. 

October 13, 1897, before injection, 101.6, 100.9, 101.7, 101.5, 102.0, 102.2, 101.6. 

October 14, 1897, after injection, 103.1, 101.9, 102.4, 103.3, 104.0, 104.5, 105.3, 105.8, 
105.6, 105.8, 105.1. 

March 31, 1898, before injection, 98.7, 99.7, 98.7, 99.9, 98.5, 99.5, 99.1, 99.9, 99.1, 99.3. 

April 1, 1898, after injection, 100.1, 99.3, 98.8, 98.7, 98.9, 98.9, 100.2, 101.2, 101.6, 
100.8, 101.2, 102.6. 

At no time did this cow give off tubercle bacilli in her milk, urine or feces so far 
as the various tests demonstrated. 

Her calves, College Dora, 125894, born May 6, 1896, and another born December 24, 
1897, were both tested, but failed to respond. 

College Dame Le Brocq II was killed August 8, 1898, and subjected to post-mortem 
examination. There were a few large tubercles scattered through the lungs. The 
posterior mediastinal gland was affected and a lymphatic gland found near the anus. 
was also affected, otherwise the tissues were apparently free from the disease. 


COLLEGE WHITE BOY. 


His sire was Volunteer, 101205; his dam College Duchess IV, vol. 35, p. 772. He 
was born March 29, 1894, and was a Shorthorn. He was condemned August 19, 1896. 
and has the following test records: 

August 19, 1896, before injection, 101.6, 101.4, 101.8, 101.4. 

August 20, 1896, after injection, 104.2, 104.0, 103.5, 103.3, 103.1, 103.1, 103.3, 104.4, 
103.6, 103.5, 103.6. 

April 22, 1897, before injection, 100.7, 101.2, 100.8, 100.9, 100.6. 

April 23, 1897, after injection, 100.2, 100.5, 101.0, 100.8, 100.6, 100.6, 101.2, 101.2. 
100.1. 

This animal was slaughtered May 11, 1897, shortly after the last test. After the 
most careful examination, no trace of tuberculosis could be found. 
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CALF OF MYSIE, 44. 


This calf was the offspring of Volunteer, 101205 and Mysie 44, vol. 25, p. 8435. 
She was born during March, 1896, and belongs to the family of Shorthorns. She was 
condemned April 1, 1896, and she has the following test records: 

March 31, 1896, before injection, 100.8, 101.2, 101.5, 101.9, 101.0. 

April 1, 1896, after injection, 102.7, 102.9, 104.4, 103.8, 103.8, 104.4, 103.6, 103.5. 

August 26, 1896, before injection, 100.5, 100.6, 101.8, 102.2, 101.6. 

August 27, 1896, after injection, 101.2, 101.2, 101.6, 101.3, 101.6, 101.3, 102.0, 102.5, 
102.3. 

April 22, 1897, before injection, 101.0, 101.5, 101.4, 102.2, 102.6. 

April 23, 1897, after injection, 102.0, 101.0, 101.5, 102.0, 102.4, 102.4, 101.6, 101.2. 

October 13, 1897, before injection, 99.6, 99.4, 101.9, 101.6, 101.8, 101.3, 100.5. 

October 14, 1897, after injection, 104.4, 105.2, 105.2, 105.4, 105.7, 105.3, 105.2, 104.7, 
104.4, 104.0, 102.5. 

Examination of the feces and urine at no time revealed the presence of tubercle 
bacilli. 

This caif was housed continuously and was never able to seek the open air. It 
manifested this treatment very markedly, for it never did well and never possessed a 
good coat. 
~ It was killed October 26, 1897. Upon examination, the right posterior pharyngeal, 
mediastinal, bronchial, several mesenteric and portal glands were affected. ‘The lungs 
were free from the disease. Of all the glands affected, the mesenteric appeared to be 
the worst. 


POLY’S BLOSSOM’S CALF. 


She was the offspring of Poly’s Blossom, 6376. Her sire is unknown. The date 
of birth is not recorded. She was allowed to run with her mother for several months 
and was condemned April 23, 1897. The test records are as follows: 

April 22, 1897, before injection, 102.4, 101.5, 101.3, 101.2, 100.4. 

April 23, 1897, after injection, 103.2, 105.0, 105.4, 105.2, 104.8, 105.2, 105.0, 105.0. 
103.6. 

October 13, 1897, before injection, 98.8, 99.5, 102.0, 101.5, 102.2, 101.4, 101.4. 

October 14, 1897, after injection, 106.2, 104.4; 104.9, 105.1, 105.6, 104.9, 105.1, 105.6, 
105.0, 104.8, 104.1. 

I was never able to find tubercle bacilli in the feces or urine of this calf. 

This calf was killed October 26, 1897. The bronchial gland was tuberculous and 
the liver was covered over with tubercles. 


CALF OF COLLEGE DAME LE BROCQ, 79449. 


The sire of this calf was Rettas Averroes, 3519. She was born September 11, 1895, 
and belonged to the Jersey breed. She was first condemned April 1, 1896, and her test 
records are: 

March 31, 1896, before injection, 100.4, 101.3, 100.4, 101.2, 102.6. 

April 1, 1896, after injection, 101.9, 102.7, 103.0, 103.5, 104.3, 105.6, 106.0, 105.6. 

August 26, 896, before injection, 101.1, 101.1, 102.2, 102.2, 101.7. 

vargas 27, 1896, after injection, 101.6, 102.3, 104.1, 105.0, 104.4, 102.7, 105.1, 104.7, 
104.0. 

April 22, 1897, before injection, 102.4, 100.5, 101.0, 101.3, 100.6. 

April 23, 1897, after injection, 101.0, 100.5, 100.4, 100.9, 101.4, 101.8, 101.6, 101.4, 
101.2. 

October 13, 1897, before injection, 101.5, 100.5, 102.1, 102.6, 102.6, 100.8, 102.0. 

October 14, 1897, after injection, 105.2, 104.9 104.9, 105.5, 105.7, 105.7, 105.9, 105.4, 
105.0, 104.0, 104.1. 

March 31, 1898, before injection, 99.9, 100.3, 97.8, 99.2, 98.6, 100.4, 99.6, 101.3, 99.7, 
99.7. 

April 1, 1898, after injection, 99.7, 98.8, 99.3, 100.3, 99.5, 99.3, 99.8, 103.5, 102.8, 102.7, 
102.8, 101.6. 

October 14, 1898, before injection, 99.6, 99.4, 99.8, 100.7, 99.9, 100.6, 100.3, 100.0, 
98.4, 100.6. 

October 15, 1898, after injection, 102.4, 102.9, 103.0, 102.9, 102.0, 102.2, 101.2, 100.1, 
101.6, 100.5. 

March 30, 1899, before injection, 100.0, 99.9, 100.2, 99.0, 99.7, 100.5, 100.2, 100.0, 
100.6, 99.9. 
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March 31, 1899, after injection, 100.5, 100.2, 100.1, 98.5, 100.2, 99.2, 100.0, 110.1, 
101.6, 100.8, 101.4, 98.5. 

The urine and feces of this animal never revealed the presence of any tubercle bacilli. 

A calf born to this animal became very much emaciated and stunted while running 
with his mother. He was killed March 25, 1898, but no traces of tuberculosis could be 
found. His condition appeared to be due to malnutrition. 

This cow was killed on April 18, 1899, and subjected to post-mortem examination. 
She was in fair condition when killed. The mediastinal and bronchial glands were- 
affected and there was a large tubercle beneath the stomach. 


COLLEGE MYSIE VII, VOL. 40, P. 753. 


Volunteer, 101255, was her sire, and College Mysie VII was her dam. She was borm 
July 29, 1895. She was a Shorthorn. She was first condemned April 21, 1897, and 
her test reactions are as follows: 

April 20, 1897, before injection, 101.5, 101.0, 101.5, 100.9, 101.4. 

April 21, 1897, after injection, 101.2, 102.4, 104.0, 105.0, 105.1, 105.6, 105.9, 105.4, 
105.2, 104.9. 

October 13, 1897, before injection, 100.8, 101.2, 101.8, 101.8, 101.7, 102.0, 101.2. 

October 14, 1897, after injection, 100.8, 101.7, 101.8, 101.4, 101.3, 100.9, 102.3, 102.8, 
102.1, 103.0, 102.5. 

March 31, 1898, before injection, 98.2, 98.8, 98.8, 99.5, 98.0, 100.0, 98.8, 97.8, 100.5, 
99.2. 

April 1, 1898, after injection, 98.9, 98.4, 98.6, 98.7, 100.9, 100.6, 101.6, 102.4, 102.1, 
101.0, 101.2, 101.8. 5 

October 14, 1898, before injection, 99.7, 100.6, 100.0, 100.0, 100.8, 100.9, 101.5, 101.1, 
101.2, 100.8. 

October 15, 1898, after injection, 100.2, 102.6, 104.1, 104.3, 104.8, 104.6, 104.4, 104.0, 
103.2, 104.0. 

March 30, 1899, before injection, 98.0, 98.8, 99.2, 99.2, 100.7, 99.0, 98.0, 98.0, 99.6, 
100.2. 

March 31, 1899, after injection, 100.6, 99.3, 100.6, 102.0, 102.2, 103.4, 102.0, 100.0,. 
99.1, 100.3, 100.0, 102.6. 

This cow never showed the presence of tubercle bacilli in urine or feces. 

Her appearance was aways healthful until the spring of 1899, when she began to rum 
down and breathe with difficulty. She was slaughtered April 18, 1899. There was a 
large tubercle in her throat fully four inches in diameter, which probably caused the 
difficulty in breathing. Her lungs contained numerous tubercles of various sizes. No 
tubercles were found elsewhere in her body. 


GRADE COW NO. 111. 


This cow was purchased by the College as one of the grade dairy herd auring the 
summer of 1897. When brought to the College she was tested but did not react. In 
the spring of 1898 she was again tested and gave the following temperatures: 

March 31, 1898, before injection, 101.0, 101.2, 101.1, 100.7, 100.0, 99.9, 100.0, 100.0, 
98.1, 97.4. 

April 1, 1898, after injection, 100.8, 99.7, 100.5, 102.1, 102.8, 104.4, 104.8, 104.5, 
104.0, 103.2, 101.6, 100.6. 

She was killed after the test and found to be affected with general miliary 
tuberculosis. 


COLLEGE VICTORIA, VOL. 31, P. 793. 


Her sire was Col. Acomb 2, 37984, and her dam was College Victoria Duchess 2, 
vol. 23, p. 17798. She was born January 29, 1886, and was a Shorthorn. College 
Victoria was tested in the spring of 1896 and gave the following temperatures: 

March 31, 1896, before injection, 102.1, 102.8, 102.7, 103.0, 102.4. 

April 1, 1896, after injection, 104.6, 104.8, 104.7, 104.5, 103.4, 104.4, 104.0, 102.6, 103.0. 

She declined rapidly after this test and soon died of general tuberculosis. Her 
offsprings which have a test record are College Victoria B, vol. 37, p. 716, and College 
Victoria C, vol. 39, p. 602, both of which have given responses to tuberculin and both 
of them, especially College Victoria C, remain somewhat questionable as to their 
affliction with tuberculosis. 
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COLLEGE CORBETT 2 


Jim Corbett was his sire and Cara, 8393, was his dam. He was born July 7, 1895, 
and belonged to the Red Polled breed. He gave the following reaction to tuberculin 
May 12, 1896: 

May 11, 1896, before injection, 103.4, 101.9, 101.8, 101.5, 101.8, 101.6. 

May 12, 1896, after injection, 102.4, 103.5, 103.3, 104.1, 104.4, 105.6, 105.2, 106.0, 105.2, 
104.9, 103.3, 103.7. 

This animal was slaughtered some time after this test and found to be sound. 


NETHERLAND VAN FRIESLAND BEETS, 236724. 


This cow was the offspring of Netherland von Friesland, 10822, and Anna Beets, 
2680, A. R. 110. She was born July 11, 1890, and was brought here from Pontiac, 
after having been tested and condemned by Geo. W. Dunphy, V. 8., State Veterinarian. 
After arriving here she was placed with the tuberculous animals in a separate stall 
and pasture lot and the tests were continued at six months’ intervals. Her records 
while here are as follows: 

March 31, 1898, before injection, 98.2, 98.8, 98.8, 99.5, 98.0, 100.0, 98.8, 97.8, 100.5, 
99.2. 

April 1, 1898, after injection. 98.9, 98.4, 98.6, 98.7, 100.9, 100.6, 101.6, 102.4, 102.1; 
101.8, 101-2; 101.8. 

October 14, 1898, before injection, 99.5, 97.5, 98.2, 99.2, 100.5, 99.0, 99.8, 99.6, 101.4, 
97.8. 

October 15, 1898, after injection, 100.1, 98.6, $9.4, 97.7, 100.0, 99.9, 101.5, 98.7, 103.5, 
102.9. 

March 30, 1899, before injection, 99.0, 98.2, 98.7, 98.0, 97.4, 97.8, 97.0, 96.8, 97.0, 97.2. 

March 31, 1899, after injection, 98.9, 97.8, 95.5, 97.2, 99.1, 100.2, 100.4, 103.5, 102.1, 
101.0, 100.5, 101.2. 

When this cow was received here she was very poor and seemed far gone with 
tuberculosis. She, hgwever, regained her flesh and appeared very well. 

Her milk, feces and urine were repeatedly examined for tubercle bacilli, but all 
results were negative. 

She was slaughtered April 18, 1899. There were only the slightest traces of tuber- 
culosis found in the liver and mesenteric glands of this cow. 

Of the foregoing animals the test records were given from and including the first 
response given to tuberculin. Any tests made before reaction in several of the cows 
mentioned were omitted because we did not think that such tests would have any 
serious weight upon our conclusions. In every case there was either one or more 
responses to the tuberculin. The table that follows will show the numbers of reaction 
to tuberculin of each of the preceding aimals, as well as the number of tests made from 
and including the first response: 


No. of No. of 
Name of animal. tests. reactions. 
Rosa sbonheursbe costes cc en eee eae eee 8 3 
Bel lEWSATCASTiC ae othr le ike, Senin) RON beg, oe 7 4 
MiyS1e 44s ster esctn Ne tee ovo Potd cod nail Gat Rae nanaleae etae 3 3 
ROlycs SB lOSSOM tee sere eee eee AN ate eet coe 3 3 
AR da SL es Po avons cee ap ee ee er es aaa AE ni 5 5 
College ‘Chameanilar . an wie eee toe hae cre 4 4 
Baroness: Of Peri eron eh, sete eal er nea mks poten 7 3 
Colleve Victoriaeb th. vc ace eee Orne Pir eae 6 iE 
College, Victoria Gian. fe ignite eee cs peel uti Coes 6 2 
COTA MNS ester Mana cet gots TT paape es ea eat aes eR CI 6 1 
Collepegh opis: nic ores shea sce ta ee ee ee 5 3 
ColleveRosar Bonheur oats. ene Sete on ee 5 1 ; 
Collese Belle; Sarcastiewt sis. cect ee eee 3 1 
Volleve: Dame: Lie Broeq: Es estrone eres 4 4 
Collesexwihite Boye: crew « teen) eae 2 1 
Cali yoh@ My sie hse css iin ee Pe ee 4 2 
Polyeriblossom'sg@alt: Siar ec ete ee 2 2 
Calf-of Wollepe Dame Le Broeq. 2. 3220s 2 teen ff 5 
CollepeeMysieciie sin otis oa ee en 5 5 
Grade*CowsNo DIS ee ote ee aoe ee ee 1 1 
Callese TVictoriay of) es sa0 9 atest oo es ce no ee eee ] ] 
College-Corbetts2.. oii atau eee oe eee eae 1 ] 
Netherland: von Eriesland’ Betts) 4. -4.---.-esern 3 3 
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Of the cows giving the reaction more than once, we have been unable to find one 
free from tuberculosis upon post-mortem examination. Not all, it is true, of these 
have been slaughtered and examined. There still remain alive College Victoria C 
and Belle Sarcastic which have reacted more than once to tuberculin. 

Of those which have been tested more than once and have reacted only once to 
tuberculin, Cara and College White Boy have been killed, and both of them were found 
free from tuberculosis so far as the eye could detect upon post-mortm examination. 
College Victoria B, College Rosa Bonheur, College Belle Sarcastic are still alive and 
we are unable to prophesy whether they will remain free from tuberculosis or not. 
Animals which have been tested once and reacted once are excluded from this 
summary. : 

So far as this table goes, it indicates that one response to tuberculin cannot 
always be taken as a safe criterion in determining the presence of tuberculosis. 

Our next table will note the presence or absence of tubercle bacilli in sputum, milk. 
urine and feces of the several animals. The examinations were microscopical and 
inoculative. Guinea pigs were the animals used for inoculation. 


— = Negative results, no tubercle bacilli found. 
+- = Positive results, tubercle bacilli found. 
0 = No examination. 


Name of animal. |Sputum. Milk. Feces. 
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Hee: LEVYS C00 og A Grd | lena Pee ele oe acta oe DECC Meer CRC Moe ne 

Calo Couere Mame Mne LOC e. «ae temas a as «mm iainle/aininte ane aaa 
Sree Op NLy Relics naa el a ttow iets em ole rat nine am secointe Mclotalee. state Stele 

ME CE GCO WAIN Om MU hacer, ion cial acct ae claintecagelcle wivrn vietome! ariel tale nee easier 


lecetocI II II 111111 1++11 


lecslessol II) 1111 1+ 11 
Pecans Vel tol Wer A et ster [sl 


essere neve lest allele tal alah Pstecbal 


In the following table, the calves found to be tuberculous at birth or soon after are 
enumerated. 


No. of 
tuberculous 
Name of animal. calves. Remarks. 

sae BOMHEIT cole sey - ics ewdin ye SB eeie oh None 
BELEN SAL CASLIC? 1 b2.25 5 paretotessus ete Nan sees 6 ¢ None 
LA STE RN aoe ap Oem Ree eae fot years Sieh ahi Sey One Calf associated with mother. 
PO RVES SEMLOSSOMD 9 o:/orvts aie bi diatass rene, aes ene ole One Calf associated with mother. 
ERLANG ePaper shag ea oe nite ates eee, bite here esse the None 
MeO e! CHM NC HUNR s) es aie o-ais cieias cocina esis None 
Baroness Of LerlInObon 2. s..2 5 «ida josie « None 
MED MEDC VACLOUIS (Est '.k co iets cons Sisters ucie sd None 
EMRE MECEORU GANG ohece a sine sain aise ts yi ciete o None 
ECR oe Ce Ine aaa eer ena None 
PEER Re EBD ao ay xa iS tro ote dis ae ais a None 
Collepes Ronn, BONRCUIS } 5.1: cat e013 ~efruel cia k » None 
WOUCHOIBELD SALCRAEIC. 5: cla pio «<> aiclrlace None 
College Dame Le: Brocg «2 45.5.2 «0 te ass le 3 None 
Calf of College Dame Le Brocq......... None 
LT cay a, AP None 
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In only two cases were calves found to be tuberculous soon after birth. Both of these 
had been associated with their mothers from the time they were dropped until tested. 
When a calf was born to the other cows, it was always removed immediately, thus 
avoiding as much danger from infection as possible. 

In looking over these records, there will be found some of the offspring of these 
tuberculous animals contracting tuberculosis, but this usually happens after they are a 
year or two or even several years old. This therefore demonstrates that tne infection 
does not come from the mother, but from some outside source. We may safely con- 
clude, therefore, as others have concluded before us, that the young may be raised 
from tuberculous animals without much danger of their contracting the disease. 

Taking into consideration the post-mortem examinations and then referring to a 
previous table, wherein are found data concerning the sputum, milk, urine and feces, 
we note a relationship between advanced tuberculosis and the dissemination of this 
disease through the nostrils, milk or excreta. In the case of Mysie 44 and Poly’s. 
Blossom we find nearly all of the danger, if examinations may be used as our basis of 
judgment, and that there is little possibility of disseminating the disease when it is in 
its incipient stages. This, however, does not eliminate the danger to any degree, but on 
the contrary demonstrates that most of the tuberculous virus radiates from few centers.. 
It is possible for one animal to infect a herd of a hundred animals or more and it 
illustrates also how essential it is to know whether such a breeding center is present 
in a herd. g 

The work thus far shows how easy it is to practically eradicate the disease if proper 
measures are adopted. The first test was made in the spring of 1896, when there were 
numerous reactions, and the last test was made in 1899, when there was a single 
reaction, and that was doubtful. The same is true of others following this system~ 

This leads us to the consideration of the management of this disease. 


MANAGEMENT OF TUBERCULOSIS. 


No subject offers so many difficulties as this and none opens more fully the way for 
criticism. The reasons for this state are to be found in our ignorance of the many 
details of tuberculosis. We may feel as though we were well acquainted with this 
disease after such prolonged study, extending over fifteen years, yet when we approach 
a discussion of the applicability of our scientific knowledge, we waver somewhat, because 
of an insecure feeling in our convictions. Tuberculosis is present with us, is a drastic 
disease, it affects man and beast alike, it demands attention, consequently some means 
are called for in its management. Whatever method is in vogue at the present time 
or may even be suggested in the near future, must be looked upon as not necessarily 
permanent, but the best that may be recommended under present conditions. 

Every country has already adopted methods of fighting this disease or is preparing to 
adopt some method which will control it. Commission after commission has been 
appointed to review the subject and to determine upon the best plans. When we cast 
our eyes over the various methods employed or suggested, there is a marked unity of 
thought, although the execution may differ widely. To approach a fair understanding 
of what is involved in such a subject as this, the mind must be made free from 
prejudice and cant, and must endeavor to seek only the truth as it is presented and 
apply it in honesty. Individual fears or suspicions should have no weight when deter- 
mining a course to pursue. I desire to treat this matter, first, as a private individual 
having stock, and second, to regard the disease as subject to the control of the State. 

Let us assume that we have a large herd of well bred stock or even a native herd 
of considerable value, located in Michigan at the present time. We may or we may not 
suspect tuberculosis, but we know that tuberculosis exists quite commonly in the 
State. Regardless of what the law says, let us consider what our duty, as a private 
individual, is toward the herd concerned. 

We know that if tuberculosis is present in the herd, the disease will sooner or later 
be scattered and will affect other members of the herd which are now sound. In the 
next place, if no tuberculosis is present, it will be possible to so manage the herd as to 
keep it out. Either reason, it seems to me, is of sufficient consequence to warrant the 
testing. In testing, it may be desirable to do it quietly and not necessarily make it the 
property of the whole community or of the State, for publicity does not help the matter 
in any way. It is very desirable to secure a man who has had considerable experience, 
because he will be able to interpret results to better advantage than the man who has 
had no experience. The mechanical act is not difficult if once learned thoroughly, but 
beware lest some failure in performance creep in. Before the fly season appears in 
the spring time, the test may be conducted with greater ease and better success. 
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Late in the fall is also a favorable time. How to conduct the test will be found in 
my bulletin 159, of this station. 

Should any of the animals react, it becomes a question how to dispose of them. 
This is necessarily an individual question in several respects. In the first place, does 
the disease show physical signs? In the second place, how valuable is the animal? 
In the third place, is it desirable to keep this animal for breeding? In the fourth place, 
can this animal be fattened for the market? If there are any physical symptoms 
manifested by the animal, in all probability the disease has advanced to such a stage 
that it would be unsafe to keep the animal longer for breeding purposes and has 
become so generalized that the carcass cannot be used as food. We have had such 
animals in the College herd. Mysie 44, Poly’s Blossom, College Mysie VII, and 
perhaps two or three others, were very dangerous animals to have about. It makes a 
great difference whether an animal possesses any intrinsic value and whether its keep- 
ing will bring any pecuniary returns or not. There are some animals which it would 
not pay to keep for breeding or to fatten for beef, consequently it were better to kill 
them on the spot. I wish tu repeat right here, however, that repeated tests may prove 
the animal to be all right. This I have brought out in previous tables. It is frequently 
the case that a cow possesses ‘sufficient value to keep her for breeding purposes, even 
if the offspring do not pay for her keeping; it will doubtless be cheaper in the end to 
hold her until a new herd is started. In this way, where large herds have almost 
been riddled by tuberculosis, the old herd has been kept until the offsprings have 
reached a stage to take the place of the old herd. The milk with proper pasteurization 
may be freely used. Animals which have responded to the tuberculin test may fre- 
quently be fattened advantageously and placed upon the market subject to inspection. 
If any local lesions are present, the meat may be used with little danger. It should, 
however, aways be marked as such so people will know what they are buying. This. 
will, of course, require competent inspectors who will see to the proper management 
of such carcasses. 

Any animals which possess sufficient worth for isolation should be kept until a second 
test, at least, may be applied. With the second test, there will be little doubt of the 
animals which react the second time. When isolation is practiced, it should be as 
nearly perfect as is possible. The feeding and watering should be independent and in 
separate receptacles. If practicable, the same man who does the work for the 
sound herd should not do the work for the condemned herd. Any calves dropped by 
cows in isolation should be removed as soon as possible after birth. This isolation 
should be continued as long as reacting animals are upon the premises. At no time 
is it desirable and under no circumstances, to send a reacting animal back to the 
sound herd. When they have lost their value in isolation, fatten them and slaughter 
them, subject to inspection. 

It is the wiser plan to remove the sound animals after a test and leave the 
reacting animals where they are. This is not always practicable. Usually it is 
necessary to remove the reacting and leave the sound. Disinfection of the barn must 
therefore follow. For the disinfection of barns and stables, I refer the reader to: 
bulletin 172 of this station. In this bulletin I have prepared methods of disinfection. 

To pasteurize the milk, it will be necessary to heat every particle to 85 degrees 
C. momentarily, or 68 to 70 degrees C. for twenty minutes. If tuberculosis of the 
udder is suspected, it is very dangerous to use the milk even when pasteurized, for 
particles of tuberculous material will find their way into the milk and will not yield 
to the pasteurization. 

After a herd has been tested, animals which have been purchased for introduction 
into the herd should always be placed in quarantine for two weeks and during that 
time should be tested with tuberculin. It would be utter folly to test one’s herd and 
then undo the work by introducing animals without any notion whether they have 
tuberculosis or not. There is another side to this also. If our leading stock-growers 
should demand that all purchased animals be free from tuberculosis, there would soon 
be a sentiment which would place tuberculosis upon a sound footing. Its dissemina- 
tion, by this act alone, would be practically checked, for it would not get beyond the 
centers where it is now located. 

The above is a method which is practically the same as Bang’s and has been 
found to be very successful, if such a thing as success may be attached to the handling 
of tuberculosis. By this ‘method, it becomes possible to eradicate the disease, to: 
build up the herd, to obtain the largest returns from a diseased herd and to secure 
safety to the public. I believe it to be economical for the stock-grower to ascertain 
the tuberculous status of his herd as soon as convenient, for by so doing, he either 
finds that he has no tuberculosis present or he discovers its presence before, in most 
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cases, it has gained a firm footing: Once knowing its presence, it is possible to check 
it by intelligent, persistent and. systematic treatment. 

What attitude the State should bear toward the eradication of tuberculosis may 
be many sided, but inasmuch as the State is bound to protect its citizens against disease 
as well as against crime, if it lies within its power, and to protect the property of its 
citizens, it must be a duty of this State to accomplish as much as is possible in 
ridding itself of tuberculosis. Thus far, we must all be agreed. Most ot the states 
of the Union have, in one way or another, manifested their interest in tuberculosis. 
In other diseases of the human family and of cattle, they have done much toward 
restriction. Why is it not possible, therefore, to restrict tuberculosis? 

We find such states as Maine, New Hampshire, Connecticut, Rhode Island, Pennsyl- 
vania and others require that all animals entering the State must be submitted to 
the tuberculin test. France, Belgium, Denmark and Canada are some of the countries 
that also follow this custom. Such a provision of the State law may tend to check 
the disease in a small way, but where so much of the disease is found within the 
borders of the State, unless there is great importation, this method must fail to be a 
very important factor. It is true that if cattle used for breeding could be subjected 
to the tuberculin test before entering the State, there would be much gained, and yet 
we believe that nearly every stockman who is sufficiently progressive to import blooded 
stock will be progressive enough to have his importations tested before taking them 
into his herd. If this is not done, the stockman runs a very serious risk. If stock- 
feeders bring stock into the State simply for the purpose of feeding and then turn them 
back to the large slaughtering houses of Chicago or elsewhere, where they are subjected 
to government ‘inspection, the necessity for testing with tuberculin these beef animals 
is not so apparent. Again, if these same animals came from states where the disease 
is more rife than in Michigan, there would be some cause for testing, but most of 
these animals come from the western states where there is less tuberculosis, conse- 
quently the percentage of tuberculosis will not be increased. It is usually true, also, 
that the neighboring states adjacent to our borders possess about the same percentage 
of tuberculosis among cattle as our own State. They are all fighting with about the 
same degree of intensity as Michigan and will doubtless overcome the disease as rapidly 
as this State. With the exception, therefore, of imported breeding cattle which may 
be taken care of in another manner, there is no great need of placing barriers about 
Michigan. When the generality of ‘tuberculosis is taken into account, the testing of 
imported cattle seems to be of questionable utility; however, the international impor- 
tations are so comparatively few that it may be wise to place this check. Denmark, 
possessing thirty to forty per cent of tuberculous cattle, tests imported cattle from a 
country having only fifteen per cent. The wisdom is only seen in the rare possibility 
of some imported tuberculous animal getting into a herd free from tuberculosis, and 
this we maintain is a matter which the individual stock-grower should be held re- 
sponsible for. He should either demand that the animal be tested before purchased 
or he should test the animal himself. If there were places of entry for animals 
passing from one state to another, this plan might also be feasible. International ex- 
change has this advantage. But it does not seem feasible and it does not seem 
possible that the results “would satisfy the expense account, to establish interstate 
‘quarantine, so that it will be effective. 

The State management of tuberculosis within its borders is a matter of considerable 
importance. The farmer cannot be held responsible at the present time for tubercu- 
losis in his herd and the State, on the other hand, is responsible for the health of its 
citizens, consequently it becomes a problem of adjustment between farmer and State. 
The State cannot with equity step in and destroy the property of the farmer wantonly 
without due compensation, and the farmer cannot demand of the State that it take the 
tuberculous animals off his hands and pay him for the same. The State would 
not be right in making a demand of the farmer that he test his cows, even, or the 
farmer demand of the State that it test his cows. It seems, therefore, that as long as 
it is a matter of adjustment, each should assume part of the responsibility. The 
State on its part should be willing to furnish the services of a competent man for test- 
ing, to furnish the tuberculin and to assist the farmer by means of competent meat 
inspectors and instructions in the management of tuberculous animals, while the farmer 
on his part should permit his herd to be tested, those animals showing physical signs of 
the disease to be slaughtered and those which still look vigorous to be maintained in 
isolation for breeding purposes or fattened and killed for the market, subject to 
inspection by competent inspectors. This should be a voluntary agreement between 
farmer and State. This can be economically accomplished only through a competent 
State officer who will have authority to appoint competent deputies in various parts 
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of the State to do this work. The farmer would, therefore, usually receive some 
compensation for the cattle, although he would not obtain the value of sound cattle, 
those which had general tuberculosis being, of course, a total loss. In this method, 
I have embodied the main features of the methods adopted by the European countries 
and have eliminated many of the pernicious features of some of the laws of our own 
states which have been proved impracticable. 

Denmark adds two very important items by requiring that all milk passing through 
a public dairy or cheese factory should be pasteurized to 85 degrees C. momentarily, 
and that cows possessing tuberculous udders should be killed. The former checks the 
spread of the disease through the feeding of tuberculous milk to calves, the latter 
lessens the possibility of tuberculous milk. 

I believe much can be done by the milk consumers of the State in placing dairy 
herds on a proper footing. The consumers, by paying a little more for the milk, may 
demand that they have milk from tuberculin tested cows, or more generally speaking, 
sound cows. But the milk consumers must not expect to increase the cost of producing 
milk and impose that cost wholly upon the milk producer, for there is little enough 
profit in the production of milk at the ordinary prices. If milk consumers cannot 
pay more than five or six cents per quart, for milk delivered at their houses in the 
city, they themselves, by their own penuriousness, invite infection. 

I wish to acknowledge the supervision of Prof. E. A. A. Grange in this work until 
the fall of 1897, at which time he severed his connection with the College. 


CHARLES E. MARSHALL. 
Department of Bacteriology and Hygiene, June 21, 1900. 
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FERTILIZER ANALYSIS. 


BY R. C. KEDZIE. 


Bulletin 185.—Chemical Department. 


Analyses of commercial fertilizers and license for their sale were not required in 
Michigan before the year 1885. Free trade of the widest scope was the practice up 
to that date. Any person having any substance supposed to have fertilizing quality 
could offer it for sale without hindrance in this State. Dealers in other states could 
send in material of small value, but with a catching name, and offer it for sale at 
such rates as to drive out fertilizers of real value but costing more. The cheats 
of lower cost and least value could drive out the fertilizer of greater cost and of real 
value. The average farmer could not tell with certainty from the physical appear- 
ance of various fertilizers which was the most valuable and which was not worth 
buying at any price. 

A crisis arose at the Michigan State Fair when two manufacturers offered a 
“‘Superphosphate Fertilizer” for the prize. The committee to award the prize had no 
knowledge of the chemical composition of these two superphosphates, having nothing 
to guide their opinion but the physical properties of the two materials, reasoned 
thus: “Here is a superphosphate of light color and no odor, and for all we can see 
just as good as the other in other properties, while the other superphosphate is 
black colored and has an offensive odor. Let us give the first prize to the white and 
inoffensive superphosphate, and the second prize to the black and stinking stuff.” 

But the manufacturer of “the black stuff’ would consent to no such award, 
appealed from the decision of the committee and demanded a chemical analysis 
of both the superphosphates to determine which was the real, and which the false 
superphosphate. [Genuine superphosphate contains phosphoric acid readily soluble in 
water, while common phosphate of lime is insoluble in water. The phosphoric acid 
that is soluble is much more active and valuable-as a fertilizer.] Specimens of the two 
superphosphates were sent here and analyzed by Robert F. Kedzie, then assistant in © 
chemistry, who found that the white and odorless superphosphate did not contain 
any phosphoric acid soluble in water—was in no sense a superphosphate, but con- 
sisted mainly of leached ashes and soap-boilers’ waste: while the “black stuff” was a 
genuine superphosphate, having a large amount of soluble phosphoric acid, and still 
holds a good place in the market. 


WHY A FERTILIZER LAW WAS PASSED. 


A few experiences of this kind, reinforced by discovering that inert materials were 
being shipped into our State and sold as fertilizers at prices out of all proportion 
to their value, and the knowledge that fertilizers rejected in other states because of 
low values could still be dumped upon our markets, the farmers left to the mercy 
or avarice of dealers, honest or unscrupulous as the case might be, led to a demand 
on the part of both consumers and honest manufacturers of commercial fertilizers for 
a law which would compel a statement of the fertilizing materials contained in any 
commercial manure costing more than $10 a ton. The demand was primarily to 
protect the farmer and fruit-grower from imposition—to enable them to know the 
kind and quality of the materials they buy for fertilizers; in the second place the 
aim was to protect the honest manufacturer from the competition of unscrupulous 
manufacturers and dealers whether in this State or in other states. 

These cons‘derations caused the enactment in 1885 of a “law providing for the 
inspection of commercial fertilizers and to regulate the sale thereof.” This law is 
to protect the consumer and to shield the honorable manufacturer from dishonest 
competition. It was not framed for the benefit of the Agricultural College, or to 
increase its patronage. A fee is exacted from the manufacturer or dealer to defray 
the expense of gathering the specimens for analysis in the open market (thus securing 
the material as actually offered for sale), and to pay for the analysis and other 
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expenses connected with the inspection. Any money from the inspection fees, in 
excess of these expenses, does not go to any officer or into the College treasury, but is 
placed in the Experiment Fund, and is used to obtain additional information for the 
public. It is thus seen that the manufacturer pays the bills and the consumer gets 
the benefit. 


SOME OBJECT TO PAYING THE FEE AND TAKING OUT THE LICENSE. 


It is manifest to every thinking person that the only just and proper way for the 
College is to enforce the law equally upon all who are liable to its claims. To allow 
some parties to escape the requirements of the law and to enforce them upon others is 
unfair and unjust. If the law is wrong let it be repealed, and “the best way to 
repeal an unjust law is to enforce it.” 

Parties seek to evade the law in various ways, a few of which will be noticed: 

1. “I will pay the fee and take out a license when I have established a profitable 
trade in your State, but until then I want to sell my fertilizer without a license.” 
If this privilege is conceded to one it should be to all, and practically there would be 
no inspection in this State. 

2. “TI do not sell enouch of my fertilizer to pay the cost of the license.” Then he 
had better keep out of the business in Michigan. 

3. One dealer received a quantitv of fertilizer which had been licensed, and then 
proceeded to sell this under several different names. such as “Onion Fertilizer.” “Cab- 
bage Fertilizer,” “Potato Fertilizer.” ete., ete., all out of the same barrel. leading 
his cvstomers to sunnose they were buying fertilizers of different aualities and 
esnecially fitted for these different crons. The law requires “a license fee of twenty 
dollars for each and every brand of fertilizer he offers for sale in this State.” The 
explicit wording of the law soon disnosed of this crnnine cheat. 

4. “What T sell is not a fertilizer but a chemical—Nitrate of Soda—and is sold 
as a chemical in the drug stores, and is not liable to the license fee as a fertilizer.” 
The superphosphate is also a chemical: so too are sulphate of potash and sulphate 
of ammonia. When they are sold and used as fertilizers they all belong to the same 
class and must pay the fee and take ont the license: otherwise the fruit-grower would 
have no assurance of the purity of these materials and their value when used as 
fertilizers. In other states they are classed and treated as fertilizers. 


OBJECT OF INSPECTION OF COMMERCIAL FERTILIZERS. 


The law does not prescr*be any standard for the comnosition of a commercial ferti- 
lizer. the manufacturer being free to make his own standard. the law simply requiring 
that the fertilizers offered for sale shall he up to the standard set un by the manu- 
facturer. The license to sell do*s not certify to the value of the fertilizer. but simply 
states that the manufacturer or dealer offers for sale a fertilizer for which a certain 
content of nitrogen, potash and phosphoric ac‘d is claimed. and that samples of such 
fertilizers have been deposited with the secretary of the College with affidavit recarding 
the composition. Analysis is then made of each of these fertilizers. gathered in the 
open market as far as possible. and the results of such analvsis published in bulletin. 
The claimed composition and fownd composition are arranged in parallel lines so that 
the real composition can be compared at a glance with the composition claimed for it 
by the manufacturer. In this way the buyer can see at once by this bulletin whether 
the fertilizer is as good as it claims. 

To find the market value, calculations can be made on the basis that available 
nitrogen is worth fourteen cents a pound, soluble or available phosphoric acid four 
and a half cents, insoluble phosphoric acid two cents, and potash from four and 
one-half to six cents, according as it is in the form of chloride or sulphate. These 
prices are determined each year by the prices of substances from which these materials 
are derived in the great commercial centers. e. g., New York and Baltimore. 

The composition is given in parts in one hundred. To obtain the number of pounds 
in a ton multiply the per cent by twenty. If we multiply the number of pounds in a 
ton by the price of each material the sum will give the value of a ton of fertilizer. 

In the preparation of this bulletin most of the chemical analyses have been made 
by L. H. Van Wormer, B. S., the assistant in chemistry in the exneriment station. 

R. C. KEDZIE, 
Chemist of Experiment Station. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1900. 
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Results of analysis of commercial fertilizers 


Manufacturer. 


Trade name. 


Abbott & Martin Rendering Cent 


Coluinbus, O 


Bone, Meat and Blood Guano ..| 


Annour & Co., 


Chicago, Tl... - 2... .:.. 


Fruit and Root Crop Special .. | 


Dealer and locality. © 


Armour & Co., 


Chicapomllen.. tae-e. 


Manufacturer 
j 


Armour & Co., Chicago, Il........... Phosphate and Potash.......... B. F. Pixley, St. Joseph ...... 

Armour & Co., Chicago, Ill........... Wheat, Corn and Oats Special. . Manufacturer... .. .)<.)cseeee 
ae ee a ees = abet | — 

Armour & Co., Chicago, Il........... Bone, Blood and Potash........ E. J. Sharp, Jackson.........- 

Armour & Co., Chicago, Il........... | Ammoniated Bone and Potash., Manufacturer...............- 


Armour & Co., Chicago, Ill........... Grain GOW eras sates seen ee | A. H. Whitehead, Lansing... 
Armour & Co., Leta os . = ere) | Ger aiae ; wise ate saat : : | Farmers’ Eleyator Co., Lenox. 
Armour & Co., iuiasmraiit Least Vi {ayeYevn Use he Seas ban satan aee0 iueticintcl aa aioe 
James Boland, Jackson... Ae ete lt URC KIMAEN A, ca Acterstss owas sac ots ie | Laie We, a: Faget 
Bradley Fertilizer Co., Cleveland, O.| Dissolyed Bone with Potash ... Ps ae oS 
Bradley Fertilizer Co., eae E Niagara Phosphate ............. H. L. Atherton, Hudson...... 
Bradley Fertilizer Co., Cleveland, O.| B.D. Sea Fowl ae : deen | H.L. Atherton, Hudson...... 
Bradley Fertilizer Co., Cleveland, O.| Alkaline Bone with Potash...... John Cope, Ubly............-.. 
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for 1900, expressed in parts in a hundred. 


Available Phosphoric acid. Potash 
nitrogen. | soluble in 
water, esti- 


Estimated as | mated as 
ammonia. Availabie. Insoluble. Total. KoO 
z : 

Glannediss- 3. ssccee os | 2.40—3.60 | 8—10 2 9—12 4-5 
{round BpOR ise Sed 6 2.79 | 8.63 1.42 10.05 3.53 
(itimed = 2... o.- 2.5. 00003 ee a rae 112} 93-123 | 56 
AUCINETS sitters te at cae cine sr deaiste 2.59 9.71 | 2:12 | 11.83 6.60 

e =| 
{ “SLEPT (ZG eee, BRR ea (ila Coe Oe 12—16 2-3 14—19 Pe, 9s cee eae 
Pi crtini dees Aes sa Ss ata eee tome atein' 17.5 1.09 18.66 |......-0....005. 
COE STUTa (iL i ee ee Se Pe a 10—12 es 12—15 ea: 
aE Oa PAS ance eeeric so Ga Cse Re ecOanDe te 9.33 | 6.25 15.58 2.91 
| ' 
¥ = | 
Cn eo re i 5 7—9 2-3 11 eo 1-2 
Paonia. fas ccc oe = Phos a 1.51 10.34 | 1.99 12.33 1.78 
{ MGA M Gs Hi ce sah cites hao $10 11—23 cp SS i 
LTC LCT Ct eee re ee Were 5.48 9.87 Las 11.00 | 6.66 
a r Fine | 
pasia os = heck per eon Sia 648 7k 73—103_ 2-3 
MOM G ast 2 asi se oce 3.8 8.47 | 2.64 1 | | 2.49 
iS; ; 
; lanmeliern ta ctet iene: ee 8—10 } 124 93—12} 2-3 
VSS! Ca a 1.98 9.22 2.84 | 12.06 3.87 
oe pie eas Cee, (ei eez 3—10 132} 412} 4-5 
LG Ge Sea eee 3.58 8.93 2.62 11.55 | 4.68 
{ Glainied...::..:...--->2% eC URNS 2M RS heat Fn Peseadeas aia: ee =. Ree ee rnc 
8 200) a en rte 4.98 13.99 9.43 QS .42" \Vsuwode nics cmete ee 
——— — a rrnnnnaaa 7 
ae Mite! Aiken: ae 1.14 | 3.86 2.06 5.94 2.51 
LAP lt pa ee ae ee ae 85 | 4.62 1.50 6.12 | 4.48 
soared ere 1.21—2.42 5— 6 2-3 — 2-3 
MES IEOIRD ro tse eheisiwa-s vicsclcg 1.56 7.67 1.16 8.83 3.29 
pe eet tals e. 5, Sati oho ats 1 —2 5— 6 1—2 6— 8 1—2 
RoGuUi eins | a niick ts 1.13 | etd 1.13 8.24 | 2.07 4 
{ Claimed + he es a al 5— 6 3 (ak oe ah 14—24 
Houndiswsi 28: ctsate aR 3.13 9.07 | 97 10.04 | 2.03 
OIA Ode ee en ea losin ds eer (a, 1-2 7—9 2-3 
ROW watts ncrsehotascias Leeet bs nvm tim eines 10.84 2.41 13.25 || 2.76 
i \ 
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Results of analysis of commercial fertilizers for 1900, 


Manufacturer. Trade name. Dealer and locality. 
Bradley Fertilizer Co., Cleveland, O.| Soluble Dissolved Bone........| Manufacturer................ 
a Z Settee Sse b 
Chicago Fertilizer Co., Chicago, Nl..| Standard Truck Fertilizer...... | Lewis Stead, Utica........... 
Chicago Fertilizer Co., Chicago, Ill..; Wheat Special.................. | Lewis Stead, Utica........... 
a is EO Ree ee -| 
Chieago Fertilizer Co., Chicago, Ill..| Bone, Blood and Potash........ | Lewis Stead, Utica........... 
- 

ee 2 SS ee 
atta yee ‘3 aia Cleveland, t Ohio Seed Maker ............... E. W. Spencer, Petersburg... 

: oes 3 = ieee S——— 
eOMnn aby Ps : hc earn a ‘ Torsehead Phosphate .......... | E. W. Spencer, Petersburg... 
i iets Pet a enter ae Ee eis 
Peyeland. 2 ne ee iste Seyelaet, ‘ NEKON: IEhosplinte eneeeeeeetee | E. W. Spencer, Petersburg... 
pueyeland es i be Gor, Cleveland, ; PHOSPHO BONG 220 ses ese E. W. Spencer, Petersburg... 
Crocker Fertilizer Co., Buffalo, N. Y.| Dissolved Bone and Potash....| Manufacturer..............-. 
Crocker Fertilizer Co., Buffalo, N. Y.| General Crop Phosphate........ John Strong & Son, Dundee. 
Crocker Fertilizer Co., Buffalo, N. Y.) Universal Grain Grower........ | W.H. Harvey, Utica......... 
Crocker Fertilizer Co., Buffalo, N. Y. ; eae rea “ BY eal ‘ Manufacturer <<; ove. eteeeniee 
: i iated Wh ac aa 
Crocker Fertilizer Co., Buffalo, N. Y. 5 Spaces pone su oe a orp ' | Manufactirer .---.eeeeemeeene 
Crocker Fertilizer Co., Buffalo, N. Y. { oreo nee ae 7 ipicee : tepacee : | W.H. Harvey, Utica.......... 
eae pect a! , ae ie on t Clover ieadinan-s-oe coe eteats John Martin, Ida.........-.7.. 
as ae Sanitary Works, Detroit,?| superior Potato Fertilizer...... | William Greene, Wayne...... 

— | = 
Farmers’ Union Fertilizer Co., Buf- } : J. M. Preston, Washington ; 
RAID ON Wectviteeceete tek ee Bs y| Standard Phosphate............ { Mich....... gh see 

¥ erinete Puen Fertilizer Co., Buf- ' Dissolved Bone and Potash... / Manufacturer...........---+. 

PIN a ceisca oie vistsieaminle etcnie ota oewieiase 


EXPERIMENT STATION BULLETINS. 355 
expressed in parts in a hundred.—CONTINUED. 
Available Phosphoric acid. Potash 
nitrogen. soluble in 
ae ee eva. si..8 water, esti- 
Estimated as | | | mated as 
ammonia. Available. | Insoluble. Total. KeO 
MO TRANTOC ss ci icciawstioa lier sl cee Weare bo magelate 11—12 \ 1—2 1 EE ee BBE NES. cic 
1 ISOC ilskemree re rorernasel Opec aomree nano 14.54 | 91 15:45 \4|ba Rasen eee 
— — =. ots Pe et a ee a | - 
GGlaimeds:. «2256 score tes he Somes s—10 1—2 9-12 46 
BHONEETY are 2 aters kee fie,2 "1-02.01 «52 2.69 9.75 1.09 10.84 4.83 
VEST GON 20 ness isias o's sv eieielpcel st 1 —2} 8—11 1—2 9—13 1—2 
ROETTENCG Se crs sia Maree os. 1229 9.24 1.59 10.83 2.26 
(GIN) ee ta eee 9-12 t= 2. |e eel 14 24 
BEGUN’. teeta cts syne 0 ees 2.83 9.95 99 10.94 4.59 
ear ee 
i) ISIE Mrepancces nis ae yictais le 2 —8 1S Pe ipucosdaorc coca pol nnobnorc oun. moe, lich rast orcacuc 
MIDORI here crear thus are ns 1.98 9.55 3.02 TERT. Oe accent 
“5 ee } 
COLETTI |) Sep pte Cea UBOOC Ens DR BROGO Sener eee EARS iocnotsucocmcdrkon nC ee inns dnascanc sec 
COPE Cli atecaretetah cjetocstalcaerssa.ciareilinit ewe chores tlic oe 10.54 3.90 1A © Sl on ooedos paca. 
= eit. | 
TESS a eel a ESS AN debe 14-16 | 2-3 1G o9|. see eae 
TET Gla pases OCR EB OO ARO O) tite TORS Homo are 12.79 | 2.85 OS G4? Seco tntsclese sete 
ore | 
{ CLEAN en ae 1 —2 LOI) we led teech shad aeons a ee 1-1} 
OTL ere starr cr ateisisierc,|s ees -96 10.78 3.34 14.12 1.09 
| 
SUAS eet sf, chiens, dueina’e wacmieaie 10—12 1—2 11—14 2-3 
LGV ECT Ne ee a Bear beteterereiofeteicriret siete 10.91 | 1.45 12.36 2.06 
aye a 
i GLEN TTIOG [See Ape eID EEE eee 7—9 1—2 sil 1—2 
Worn era Sysco et esc scss 1.41 7.25 | 1.63 8.88 1.34 
= | 
1 | 
{ Cy) ESS Ch Sane ain = Sth aii) 1-2 9-12 
VAS Tin G NA pa ieee atc ae sare 1.03 9: -73 9.77 2.81 
= | 
} GUBIIMCD casos o's, sci vie o.s,<% 13 —2} 9—11 1—2 10—13 
LS TUG Gorges a ee ao 1.96 | 1016) | 2.55 12.80 2.24 
lated sich. Sasets eka. lis “Og ae 8—10 1-2 9-12 14-2} 
MOWING oe sore eee caer ee cn 2.81 8.86 3.10 11.96 2.20 
LS ae | | 
} Claimed) 3 ose elste ves Ae 2; —3} 8—10 1—2 9—12 34 
CULT ere ofa tccs ss SOS 3.02 | : 8.96 | 78 9.74 2.68 
{ DOES (17 0- (Poe eee 3.34-—4.25 | 7-9 1—2 8—11 3—t 
SSI cer Bhatia Solel oar ata, o-nsir 2.73 10.01 1.42 11.43 4.62 
SHIOD Sr Ee a ore 4.25—5.46 6— 8 1—2 7—10 43}—5} 
ROWGIINNER Mate etic erclep cist ei 4.32 7.66 1.34 9.00 4.59 
{ CISTI GE tuts aed tx tore digs x's, 14 —24 9—11 1—2 10—13 2—3 
PUOUIICE Stabciete state eta. te 1.60 8.20 1.57 9.77 2.76 ’ 
; CUBANO Essie ioc, biteids leon ccvaca vawcvts 10—12 1—2 11—14 2—3 
OUI seat erik ak eu 2 cAGH accu sauce h witha « 10.69 1.60 12.29 2.10 


; 


STATE BOARD OF AGRICULTURE. 


Results of analysis of commercial Jertilizers for 1900, 


Manufacturer. Trade name. 


Farmers’ Union Fertilizer Co., Buf- } 


rT Ae. Seay Da eae nT y; Club and Grange Formula...... 


Dealer and locality. 


J.C. Baumgartner, Fraser ... 


Farmers’ Union Fertilizer Co., Buf-) { Potato, Tobacco and Truck? 


TRIOUING eR eas eee meh Silo, aM a, fc coerce ee eee ee s| Manufacturer ...........+.+.. 
Grand Rapids Glue Co., Grand?) gp {Perkins & Hess, Grand} 
POT) GaGa obec ao ae oaa scr we 5 | ER ONS ny ee iN dition ey) se ( (Rapids: ....ciises essere y 
; - ‘ Kinso 1 {Cane & Bartholomew, / 
Hardy Packing Co., Chicago, I]...... Wiheat Grower... .50.0-. seen. ) Reading ............ Rigak 
es goes ae =e 
Hardy Packing Co., Chicago, IIl...... pe CropeRrOuuGer nascent. J. W. Christy, Dundee........ 
Jarecki Chemical Co., Sandusky, O.... Lake Erie Fish Guano.......... Shatfer Brothers, Ida......... 
Jarecki Chemical Co., Sandusky, O.. .| COP De PROSPHALC ce asset ee Shaffer Brothers, Ida....... - 
Jarecki Chemical Co., Sandusky, O.... Number One Fish Guano....... E. A. Goldsmith, Wayne ..... 
Michigan Carbon Works, Detroit.... 4 Homestead Potato and To-?| Coven Brothers, Hudson..... 


7 bacco Fertilizer............. 5 


Michigan Carbon Works, Detroit... { BGS, fine Phosphate | with} 
Michigan Carbon Works, Detroit... ‘ Red Line Crop Grower ......... 


W.H. Carey & Co., Bad Axe. 


Michigan Carbon Works, Detroit... { Homestead Sugar Beet Per-¢ 


Sa 


Michigan .Carbon Works, Detroit.... ; Homestead. 


Rermilizeteercten. sree eee. 5 


(Richmond Eleyator Co.. } 
DLi€NOKe sca. ete es eee ‘ 

§ Farmers’ Co-operative Beet 

it Sugar-Co., Dundee. ... > ; 


A Bone Black }| 


S.C. Hough & Son, Plymouth. 


Michigan Carbon Works, Detroit..... Red Line Complete Manure.... 


Michigan Carbon Works, Detroit..... Red Line Phosphate..... Sadie: 


J.H.St. John & Co., Utica... 


T. Gimbert, Adrian........... 


Michigan Carbon Works, Detroit....| Dessicated Bone...............- 


George Hancock & Son, 
Grand Haven?.2-.3.- eee ; 


Niagara Fertilizer Co., Buffalo, N. Y. 


Dissolved Bone and Potash.... § 


Burlingame & aa 
? Reading 


Niagara Fertilizer Co., Buffalo, N. Y.| Grain and Grass Grower........ 


Spohr & Moore, Dundee 


EXPERIMENT STATION BULLETINS. 357 
expressed in parts in @ hundred.—CONTINUED. 
Available Phosphoric acid. Potash 
nitrogen. soluble in 
pe of Se a EE Ee water, esti. 
Estimated as mated as 
ammonia. Available. | Insoluble. Total. Ko O. 
(CLE Tits Ee Sen ieapoooar 1—2 7—9 1— 2 8—11 1—2 
(PLEX Ey eee ea 1.65 8.84 67 9.51 1.64 
Olam ecttj02--Saases2 41—3} 8—10 1— 2 9—12 3—4 
1) LCG SSR tee ae ae oe 2.80 8.47 3.25 11.72 3.30 
aS = | 
0 Ee: ene 4.67 8.75 | 482). | 9.57 45 
PH OUNG I: s038 o. cea ass 4.85 6.59 | 3.30 | 9.89 None, 
| | 
fe ited | | 
PCWIMCD 6 oe esc neeee 4—23 8—10 1— 2 9—12 23—34 
WAMU Oats cere iee vi cicy se ase 48 806 | 2.23 | 10.29 2.63 
NCUA Gear rate crecilsln lows» 1—3 8—10 1— 2 9—12 1—1 
1/4 CONT Wendin Apelor ace oan -90 7.75 | 2.16 | 9.91 1.39 
(G15 2 er ea | 3 10-11 ya col ge 1-2 
PRIMERA ratte cisicrar-\ i aisisvcisiere’ 1.87 12.31 absent 14.22 2.00 
MOM TELE esa aereiet tera ielars = Hog dorpncenacas 14—15 1— 2 ely onl Baobcrceno rns sc 
MBTNS CETA Chivate io) afa) effete Ricieiscsia siz yell 5 Saue, cite ce Meueteate 14.93 1.52 LGUAD HO Se ccpeotale ee aevel ae 
WMlinimed.+s.8 0.0 se20 ss: 1—2 Ate >| {=o | atte 1-2 
PMR OREL TEC vets varacenee atau sis) oieictcizyoPa\= 1.20 9.64 3.08 12.82 1.58 
See ees = 
REIS ccacstnis «Sciex its Dans 2131 RES TIEN) PERE aces, Ope ead ta =i 34 
PBRORS NTNU epare o ciitercieralevoid siete re. 2.52 9.92 1.18 11.10 3.01 
MOC ered nt selon aor os. SN | (SES ew Pie creo eee tones 10—12 2—3 
LUO T RIG Peete Ge ectoite CamnOa acoetnaenere nace | 12.25 | 1.02 13.27 1.49 
WEIS Acris pict eicls fo ctian 2—3 S=10r at teinncttonpooatets 8—10 2—3 
PPE OULTN GL Wateteterep! ait) s\aialers’ ay tints 2.18 8.14 1.10 9.24 2.88 
(iE iiss lee eta Becee er ae 23—3} be a noon ouleeoaraods 8—1l1 34 
MTA rit ereks elect. reese + 2.86 9.31 | 1.16 10.47 2.67 
SUN EEILE Olloeciets en ele sls eieleers 23—34 hk ST oprosminc can seo ek 8—11 13—2} 
CDOT 0% 6 tyeclor.e ast, sickarate ale 2.28 10.09 29 10.38 1.51 
| 
Gatntmedes ..fc.309. jsccs: | i (es Re Bg See ee 7-10 3 
PAROLE Lets) sha «gen eiv's gi svesbts « 1.49 6.89 | 1.24 8.18 1.29 
RREMAIELG Cn see Pa eieru nates <5 A] 2)alrv. cwiels ne acces gS ee AR Reena 14—16 
[prROUECertercsicc hatches votes viele Ly onisateee le eas Se 14.42 | 1.59 16.01 
ee j 
SIAM atarece cistern nals «ts 1j—2} Ree COP CORIO) 25—30 250 oa haces teste wera 
PTs scare are die Me Qaiet's 1.55 17.76 | 12.54 SOSSO" 4 Scania Se enraae ete 
Colnienedi sa coast ea hb S3- eee LOST P psx So 14-14 2-3 
WOUM Ce uae ahaa eshwie oa ls oiy/elaihieis'y ease 6 10.84 1.37 12.21 2.57 
Tan ee | 
§ ClaiIMeG ss... csc sews 1—2 7— 9 1— 2 8—11 1—2 
ROU par chs ee pie Waid ates ove 1.05 7.57 2.04 9.61 1.29 
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Results of analysis of commercial fertilizers for 1900, 


Manufacturer. 


Trade name. 


Dealer and locality. 


| ‘ 
Niagara Fertilizer Co., Buffalo, N.Y... Wheat and Corn Producer ..... Spohr & Moore, Dundeée...... 
Niagara Fertilizer Co., Buffalo, N. Y.! ; Ee ee oo Hop } {| John Miller, Palmyra......... 
Niagara Fertilizer Co , Buffalo, N. Y.| Niagara Triumph....... ....... Manufacturer .:. i.eesneeee 
cae : Fertilizer en in vay t Acidulated Bone and Potash...| J. E. Snell, Ida................ 
5 iii Fertilizer Co., Chi- t | Pure Ground Bone............. Cc. C. Van Doren, Adrian..... 
LU Las Sarted ie Se meisae tenes ater 
eet a eae bs mee val oe | Quick Acting Phosphate....... Thomas Richardson, Ubly.... 
Northwestern Fertiiizer Co., Chi-)|{ Raw Bone and Superphos- ) Law ‘ 

CACTI en eee meee eae pat mae, 5 i phate Mixture........,..... C. C. Van Doren, Adrian..... 
meee can te x exter. Pei . Sa ‘ Corn and Wheat Grower........ C. .- Mudge, Carol7.se.eeeee 
roe ee Montiier ooh j tan Bt | Potato Grower...........5...00 S. Treat & Son, Coldwater.... 
Northwestern Fertilizer Co., Chi-) Garden City Superphosphate..., C. E. Mudge, Caro............ 

(ie(ifa bl Aeeeos obacpendadsapand Duc 5 | - 

Northwestern Fertilizer Co., Chi-} 4 > a 

7 hy rag lene aR Ra 5 | Acidulated Bone..........0....- J. B.. Snell, ida... sacene eee 
Ohio Farmers’ Fertilizer Co., Col-) | ‘ oy ‘ (St. Clair County Hay Co. 

GIMBUENOHIO eee ae erase: Case 5 | General Crop Fish Guano...... ) Smith’s Creek:............ t 
Ohio Farmers’ Fertilizer Co., Col-) | 2 ae { Geo. L. Mosher & Co., West } 

MIT DUB) OBO. acerca sae sient ee 5 Ammoniated Bone and Potash. Bay City. 2i-sseener ie Ae. ; 
peo wenmecay| ee | Geo: atoatien aoa 

io Farmers’ Fertiliz 0:, Col-?) = - 7e0 ¢ 

ALTE) MIO te '.s cis ois ticles ae os ees 5 Sugar Maker, No.1............. U. Bay City: (oon. see een ' 
Ohio Farmers’ Fertilizer Co., Coi-/ { Corn, Oats and Wheat, Fish/ | (St. Clair County Hay ase 

UMDUS OHIO! Paes owen swine eee S| 7 Giant: eo a ee §|? Smith's Creeks... oo aes 
Speidel & Schwartz, Grand Hayen, )} = { Speidel & Schwartz, Grand } 

121 Th AC it Ae Ra REI a s| Celery Hustler........--...+-++ 7. Haven ic... cee ; 
Swift d& Co., Chicago, Til... ........... Ammonia, Bone and Potash..... Marshall Bros., Imlay City... 

| ; 
Swift & Co., Chicago, l......5....... | “Bone i Meal sctikitcehintertstore eee Patterson & Loyejoy, Lenox. 


EXPERIMENT STATION BULLETINS. 359 
expressed in parts in a hundred.—CONTINUED. 
Available Phosphoric acid. Potash 
nitrogen. soluble in 
as ____| water, esti- 
| Estimated as mated as 
ammonia. Available. Insoluble. Total. KeO. 
Claimed .cfcgcceess ste: 1,—2} 9—11 fo 10—18 . 2-3 
1G) RS een eet pace ee | 1.65 9.74 3 Lr 68 11.51 2.31 
OT ET CTH Bue ease 24—3h 8—10 jl 9 9—12 3-4 
Pee ects crests ste 2.55 9.05 81 9.86 2.28 
CE ity Ean ae eee ot 9—11 i= 10—13 3 
ROTTEN Cae Gm eae oe 3.16 10.05 3.76 13.81 2.90 
Olsimed =. <4-- esc ss ence cs 10—12 2—3 12—15 114 
Bopaitl foe 905 nooks eae 52 1.58 13.61 — 2.48 | 16.09 1.46 
SS al | 
(ry Aap ee Bae oO ee Dia 5 NW ageiinas cetelreee Wisse atei= iatstchore sie hers DOO © og” [iraatetecm olor aerttere 
LEG ens hase Sepa eC opeaeaee 4.80 7.49 15.27 OI1G Nes ea mpe mes 
Gisimedeitc cece ees el ae ee nore 10—i2 a 19= 1b => |be ee ee ee 
[Sect Seer eee GASP IE Stu eas See aere 10.17 1.29 11546) ce eae ee 
KGinimed secs seta chaacess: eet 3 eas 13-17 I 
SOUP  orewia aisinicrsye.clorsrre 3.79 10.01 5.32 15.33 -82 
GISIME 5 0 Sasi e eieccie ests: 2—3 8—10 2— 38 10—12 2-23 
ive 11 tt eae eee one 2.29 8.19 1.60 9.79 1.31 
dalaimiedrct<. Geccr essa Sol | 9—10 = & 11—13 a 
RONMGV sae - eee ace 3.31 | 9.49 | 1.66 11.15 2.51 
IGTAIMOG <c0' e+ «occ cnis «4. 00 23—3} 8-10 2— 3 10—13 1}—2 
LINE! 0) aya eter ae ae: 2.66 9.16 1.08 10.24 1.18 
MUSING cere siisce Tass nse: — 10—12 a / (OSS | ae Meets 2c 
LPS | coe ae ee ne 1.61 11.91 2.50. | TACT y)| 2 NS ee 
Ce Oe ae 13 810 a 9-12 12 
MENG rae cg tensa s aes. 1.00 6.94 2.38 9.32 2.06 
Gisimeds,..cicacven see dos {—2 $—10 i 9—12 4-6 
Piifag ho 1 Geka tne eae ane 1.08 7.49 | 2.76 10.19 4.37 
atihied bx casscee7 hava 2.90—4.11 §=18..-"| re 912 4-5 
MOI saetec bet aneanc sees 2.14 9.56 1.69 11.25 3.06 
—— —— meee 
RINE De Sreara te eee oe feb se7 9—10 1— 2 10—12 2-3 
; ED OTR SN EN sot eccppresnye ay ayo aise ce aioe 1.65 8.43 1.61 j 10.04 2.15 
L i ee Be | Py NR EG a, , 
ome He See / (es | 3.17—3.40 .69—1.41 | 3.86—4.81 1.25—2.38 
MOU Nd sc tv acdicr once a: 7.76 | 1.92 | 63 2.55 1.62 
RAL 1S eee a ee Oe ee iz se 
{ Claimed. sence antes es | 2123.04 8—10 3— 5 11—15 2-3 
ROUNG tae de eate nt] 2.15 10.54 | 5.15 15.69 2.20 
Clakined., 5 iesst sche. | 3.04-—3.93 aed ae 2; ie eg? eas pre, 
Poni x6 sere isc toe o8- 3.49 12.46 | 13.59 | 96.0%.. \b..3 Saxdesteaceene 
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Results of analysis.of commercial fertilizers for 1900, 


Manufacturer. | Trade name. | Dealer and locality. 
Swift & Co., Chicago, Il.............. | Superphosphate ug ay J. Brooks ot 
era & os Ghicaeo Ty. or. - 5.2 peers” is She wise s Makar eo | mS 7 
aes & m% ate 18 Urs Season oe Lane teas pattem eee ; ees sa - Covell, White} 
ae : ae ie US aegis : par ie Sata abe ates See os daa ass 
ee & Bae. aye ET sa ie ae Ae J. sae ee ee 3 y 
Be, Z Pa. Me Setheses's ciceate ae Grower: aass- ne J. ne & aa ioe Bi 
ra & Co., Chicago, Ill...... ots a : es caer ee ee sihinly veya ae 
om & Co., Chicago, oe. S Aacpiestnte ree ae a. arenes : ae 2 erie leas mee & 05 oe 
Meee can. ark Penoer i, t Acorn Brand Acid Phosphate. . gee void aoe eee : is 
Peerelant: Onion. EE oss (Royal Bone Phosphate ......... wee one ue 
Wittiams, ark seralzer ba) ; Salem he ab: : : Z a s Qa Mr 2 : of 
Willams. BL aot s ertilizer Co, t | Dissolved Bone and es aro aul awy ie i a is. 


EXPERIMENT STATION BULLETINS. 


561 


expressed in parts in a hundred.—CONCLUDED. 
Available Phosphoric acid. Potash 
nitrogen. soluble in 
ae water, esti- 
Estimated as mated as 
ammonia. Available. Insoluble. Total Ko 0. 
RUINED GUD ond aichs, vie ain a cae 3. 04—3.93 R—10 4— 8 12—18 2— 3 
1A STG (RS I ee 3.14 7.75 5.96 13.7 3.48 
“DOCG (ORS ep br occnoenge! Beberasaorde sos. 16—18 | 1—2 S720 eee ee 
DL ORISTCS act Seep oes oobec a otter paodbenrtees 17.90 | 1.13 aR EC ae Gen cheus sogomeac 
(LES 1 ieee aes orne 1.21—2.12 &—10 3— 5 11—15 1— 2 
(Found ............-...5.- 1/35 7.14 6.49 18.63 1.10 
2 oe ee 7a s = | s 3 ee 
NOS RIM OCs cw a Jee =. - -i- 3.043.935 | &8—10 3— 5 11—15 5— 6 
CULES TET O8 AAP eee ae Sapa re 3.26 9.52 63 | 10.15 5.81 
Le 2 Ae — ll ee 2 |- = 
MROIEIMCD. Fete ech os. ace. se 3.93—4.84 10—12 1— 3 11—15 5 6 
RMCTERIAGD oe cs ov oinre wove ware Sta 4.28 NESTS 1.01 | 8.38 7.84 
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REPORT OF THE DEPARTMENT OF MATHEMATICS AND 
CIVIL ENGINEERING. 


To the President: 


Sir—This year’s record is one of hard work, and, I think, of consid- 
erable efficiency as well. If results have not been at all times as satis- 
factory as could be wished, it is not due to lack of effort, but probably 
to the unusual number of students and classes we have met, and to 
the difficulties experienced in providing teachers for them. 

At the close of the spring term of 1899, Instructor F. V. Warren 
resigned his position with us to take charge of a department of mathe- 
matics in another college. The vacancy thus caused was not. filled by 
the appointment of a regular successor, so that our permanent teaching 
force has comprised only three members. Additional help was pro- 
vided by the temporary engagement of students of this College. In the 
fall term, Mr. A. Knechtel, a senior student, took charge of two sections | 
in algebra for the whole term and of a third section in the same sub- 
ject for the last half term. In the winter term, Mr. Knechtel taught 
one section in geometry, and Mr. F. Williams, a post-graduate student, 
taught a section in algebra. During the spring term, Mr. Williams 
taught five classes in geometry. 

The following text-books have been used in our classes during the 
year: Beman & Smith’s Higher Arithmetic by the class in mensura- 
tion; Evans’ Algebra by the women and agriculturai students; Hall & 
Knight’s College Algebra (Sevenoak’s revision) by mechanical students; 
Wentworth’s Geometry; Anderegg & Roe’s Trigonometry by the fall 
term class; Jones’ Trigonometry by the spring term class; Tanner & 
Alien’s Analytic Geometry; Taylor’s Calculus; Hodgman’s Surveying; 
Johnson’s Surveying for all classes in civil engineering; Church’s Me- 
chanics; Merriman & Jacoby’s Graphic Statics. 

We have given 93 special examinations during the year, some of 
which were for admission to advanced standing and some to make up 
back work. 

The assignments of our teachers to class work, the number of stu- 
dents enrolled, etc., are shown by the tabulation presented below. In 
the two cases in which the names of two teachers are bracketed oppo- 
site a single subject, a transfer of the classes was made at mid-term 
from the first to the last named teacher. It is proper to add that 
Prof. Babcock and Mr. Beal assisted me in the surveying field work 
in the fall and spring terms. 
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Class work of the department of mathematics and civil engineering for the college year 


1899-1900. 
. | ce 
| | is 18 |4 
ee i eae Nee 
| \2 2 | 3 
Class. Subject. Teacher. | Class-room. \S j2 ul Se 
| ke SS] oe 
-« | ScacloBios 
| eee ae ee 
— —— ~ | = 
FALL TERM: | | 
Freshmen..... 5 year algebra....| | Prof. Babcock............| B, College Hall........ | 10-11; 5 43 
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oy ea | M.algebra....... [ee CR each a lei 3S ee eae 10-11, 5 26 
Ce ade | M. ith Bec NS Semee OO CLOT ercars are (esy-iarn | BNeiMeeEniN pr = «sai 10-11) 5 28 
Ji cogs | M. He a donon Nii eC ep aoseo noses ccna sy COU IBEW erocoas 10-11) 5 | 28 
Ce  aeoue Ian Se ae sey PR Wrllismss.ereecentecas | Mechanical Laboratory| 10-11, 5 | 21 
LON Py Her aA Ap; 4t teerees| ‘© B@ALs......0..- --.---| ©; College Hall.....\..: 8-9] 5 | 19: 
Lo Pear IB Or gee a on aretsiote hiss CS eatannenoowoe dae PG, sf Ut aganneos 9-10) 5 25 
‘a Reet MAIER CeO ML Bieetiate ns Poe gn eo Ceo oie & Oe i oe | 19] 5 23 
© isc NE Ig Ne ercertiricae | Prof. Babcock...... .....| B, ee BS sanaooat 1-2) 5 | 29 
Ce A eee M. geometry Bacae | RR ARCHIE apog ae cob oossenn| C, ss Wr Saoaubae 11-12) 5 25 
1 Se ra hoe Bee rcia | “* Knechtel...........-. | Engineering........... 11-12) 5 | 19: 
Se sate M. COR ieee eetoe. BaD COC Keectsteetietante = |B; College Hall... 11-12] 5 |} 25 
Sophomores... Anal. geometry... a LOWY acroodecneere heise a le cadtuings 8-9) 5 26 
o rae 4H AVG on Seoono onda | Engineering........... 9-10} 5 22 
Juniors ......-.! Mecienies eng’g| xe AS cotoosd sas a0r | “s psec” Eooos | 89) 5 22 
Mataisizs..20.-% | 1) sections....... Ne catmeaentabans seein naaasaror ak Waa sioae ales cisauecs cisletece acer | 75 370 
SPRING TERM: | | 
Freshmen..... | Mensuration......| Prof. Bahcock............ |B, College Hall Ssecctae | 10-11) 5 | 24 
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Besides a few good tapes, not much has been added to our instru- 
mental equipment. A needed improvement in record keeping has been 
provided in the purchase of two filing cases with cards for the same. 
The total expenditure for the department for these items and all needed 
supplies has been $180.90. The inventory of department property, in- 
cluding instrumental equipment, observatory, office, and class-room 
furniture, shows an aggregate value on June 30 of $4,065.52, against 
$4,039.93 for last year. 

A sewer sub-main was planned and staked out by the department, 
to provide for wastes from the library, the new women’s building and 
the row of laboratories on the east of the campus. Minor changes in 
pipe lines, when brought to our notice, have been recorded. Beyond 
these items, the teachers of the department have had little time for 
practical engineering. 

Respectfully submitted, 


H. K. VEDDER, 
Professor of Mathematics and Civil Engineering. 


AGRICULTURAL COLLEGE, MICH., 
June 30, 1900. 
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MICHIGAN LIVE STOCK; REVIEW OF ITS PRESENT CONDI- 
TION. 


ROBERT GIBBONS, EDITOR MICHIGAN FARMER. 


In reviewing the present condition of the live stock interests of the 
State, it will not be considered out of place if something is said regard- 
ing its prime importance to the material interests of its farmers as 
well as the future value of the farms. Improved live stock is a certain 
indication of improved farming and enterprising farmers. No farmer 
can long take an interest in the improvement of his stock without 
becoming more intelligent and a better farmer. Good farming, he will 
soon discover, is an essential to success with improved stock. To im- 
prove live stock good feeding is just as important as good breeding. 
This means care on the part of the farmer to produce, during the grow- 
ing season, ample supplies of grain and forage to carry his stock through 
the winter months, and to maintain them in good condition. 

In studying out the requirements of his stock, the proper care, feed- 
ing and breeding, the farmer insensibly broadens out, and acquires a 
fund of information that can only be acquired by practical contact with 
these problems. His knowledge of business methods is also increased, 
because he is constantly buying and selling, and his association with 
business educates him in the minutia of business transactions. It will 
be found in every farming community that the most enterprising and 
intelligent are interested in the improvement of some branch of live 
stock, either as breeders or as growers for market purposes. 

The stock breeder as a rule is a benefactor to the community in which 
he lives, for through his work the live stock in the neighborhood is 
improved and rendered more valuable in every way. It is true he does 
not always reap a fitting reward for his labors. In fact he is seldom 
benefited financially to the extent those are who avail themselves of his 
skill and enterprise. The general farmer usually profits more from 
the improved herds and flocks kept in his neighborhood than do those 
who own them. The live stock of a whole section may be improved to 
the extent of thousands of dollars, yet the breeder who made the 
improvement possible lose money in the business. Breeders are fre- 
quently compelled to sell their surplus at less than the net cost, and yet 
so fascinating is the business that many remain in it year after year, 
doing an immense amount of good, but nearly always at a loss. We 
cannot forbear making due acknowledgement to such men for their 
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enterprise and public spirit, which ought to be more generously 
rewarded. 

Michigan, from its position, soil and climate, should be the home of 
the breeder of improved stock. Its grain and forage crops should never 
be fed to scrubs. Its flocks and herds should be maintained at such a 
high standard as to win national recognition, and make it the reliance 
of those who are seeking after the best. In every way possible the 
breeder should be encouraged to continue his beneficent work. The 
State and country fairs should recognize in a more generous manner 
the good such men are doing for the community and the State. and his 
neighbors accord him due credit for what he has accomplished. He 
furnishes the best machine to turn the farmers’ coarse grains, forage 
and by-products into a more marketable and valuable commodity, and 
the farm that is producing meats, and wool, and dairy products, is each 
year increasing in fertility and ability to grow crops. Good live stock 
must always be the basis of successftil farming in the Peninsular State. 


HORSES. 


The breeding and raising of horses in Michigan traces back to the 
earliest period of settlement by civilized people, and has continued an 
important factor in its agricultural development to the present time. 
The early French settlers, coming from Lower Canada and direct from 
France, brought with them horses representative of those countries, 
so that the Canadian French pony and the horses used in the French 
army were the foundation stock relied upon by the early French set- 
tlers. These were more or less modified by intermixture with the Indian 
pony, which was numerous throughout the country surrounding the 
Great Lakes. The most important of these breeds were the Canadian 
French ponies, a hardy race resembling diminutive Percherons, from 
which breed they were undoubtedly descended. Their characteristics 
were heavy flowing manes and tails, small heads, bold prominent 
eyes, short heavy necks, broad chested, deep bodied, compactly built, — 
with broad and frequently sloping rumps, and standing on short, well 
formed legs, with splendid bone and excellent feet. They had a short 
trappy gait at the trot, with rather exaggerated knee action, and were 
very hardy and enduring. The French settlers were continually testing 
their speed at the trot against each other. Racing on the ice during 
the season was one of the great diversions of the French settlers, and 
the champion on the ice had as much honor paid him as the champion 
of the modern track. With the advent of the British into the State 
came the English Thoroughbred, and later came the American bred 
horse of composite character. With the final ending of the wars be 
tween France, Great Britain and the United States, the emigration of 
Americans from New York and the New England States set in, and as 
these immigrants came with the intention of building homes for them- 
selves, and clearing up the wilderness and fitting it for cultivation, 
they brought their cattle and horses with them. These of course repre- 
sented the sections from which they had emigrated, and were generally 
of Thoroughbred and Morgan blood. Yhe latter came largely from the 
New England States, while horses with Messenger and other Thorough- 
bred blood, came mostly from New York. There was also a good deal 
of Bashaw blood, which traced back to imported Grand Bashaw, an 
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Arabian whose color and conformation can yet be traced in some of 
his descendants. But the large number of horses brought in during the 
time when the tide of eastern emigration set strongest toward Michigan, 
had more or less Thoroughbred or Morgan blood. As the country be- 
came settled up, and the interest in its horse stock increased with the 
wealth of its people, a good many finely bred horses were imported into 
the State. Some were brought in for racing purposes, but were after- 
wards used in the stud; others were brought in for breeding purposes. 
and used wholly for that purpose. There were Thoroughbreds from 
Kentucky and Tennessee, already noted for the quality of their horses, 
pacers from the Canadian provinces whose early origin is wrapped in 
obscurity, and roadsters and trotting horses from the eastern states, 
where speed at the trotting gait was being cultivated. This was the 
condition of affairs in the late forties and early fifties. 

The improvement of the horse stock of the State in a systematic man- 
ner really began soon after the State Agricultural Society began to hold 
its annual fairs. The exhibits of horses were always great features and 
the competition between breeders and stallion owners became so sharp 
as frequently to lead to bitter controversies between the various com- 
petitors. In these controversies we notice two facts which show con- 
-clusively that the question of breeding was proceeding along practical] 
lines. These were the stress put upon the lines of blood represented 
in the various animals, and the performance of themselves or their 
ancestors. Breeding and performance are still, and must always be, the 
great reliance of the breeder who is aiming to improve his stock. 

The competition noted above soon began to attract the attention of 
many of the well-to-do farmers and business men of the State, and 
many of them became so interested that they embarked in the business 
themselves. This was so to a large extent at Detroit, Jackson, Pontiac, 
Coldwater, Ann Arbor, Flint, Kalamazoo, and other points, and the 
country tributary to those points are still noted for their horse stock. 
Importations from the East and Kentucky continued to be made, the 
former consisting of animals noted for their trotting ability, the latter 
Thoroughbreds. Tracks and courses were established all through the 
older counties, and no doubt did much to promote an interest in horses 
and to encourage their improvement. The results can be traced in the 
reputation which Michigan bred horses began to get in other States for 
their hardiness, beauty and general utility. Eastern dealers began to 
visit the State for roadster “and driving horses, and carriage teams. 
The only point in which they were generally faulted was a lack of size, 
but their upstanding style and breedy looks compensated in a large 
measure for this defect. 

This was the condition of affairs when the civil war broke out. It 
was then seen what a grand work those men who had labored to 
improve the horse stock of the State had done for the country and the 
government. Michigan supplied thousands of horses for the cavalry 
and to horse the artillery of the finest quality. No other horses were 
so generally sought for and more thoroughly proved their adaptability 
for army purposes. From the early battles in Virginia to Sheridan’s 

campaigns in the Shenandoah Valley, and the final struggles at Five 
Forks and Appomattox, Michigan men and Michigan horses were factors 
in nearly every campaign and battle. But the result was to practically 
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sweep away nearly all that had been accomplished, and the breeder 
had to utilize the fragments and start afresh in the work of improve- 
ment. There was, it is true, an excellent starting point in the numerous 
brood mares that were yet on the farms of the State, and as the people 
were generally prosperous, the work of improvement was rapid. The 
Hambletonians, as those horses with the blood of Hambletonian 10 
were called, were brought into all the older counties, and when bred 
upon mares of Morgan, Thoroughbred, Bashaw and Clay blood, gave a 
splendid class of hard-bottomed roadster and driving horses, which were 
always in request. Horses with the blood of Mambrino Chief were 
brought in, and this strain was found to mix kindly with the Hamble- 
tonian, which came from the same fountain head. 

The great devlopment of the lumber business also led the farmers 
in the counties near the Saginaw Valley to engage in breeding the 
heavy draft horse, of which but few had been raised i in the State previous 
to 1860. The lydesdale was the first breed to which much attention 
was paid, and he held his position for some years, importations of 
breeding stock being made from Scotland and Canada. Later the Per- 
cheron was introduced and received with much favor. <A few Suffolk 
Punch horses were brought in, but though highly spoken of by the 
few who tried them, did not prove popular. The English Shire, a near 
relative of the Clydesdale, was also brought in, and is popular with 
those who desire a very heavy draft horse. 

The Cleveland Bay, an old English breed, was for some time very 
popular i in the State as a breed to cross with tr otting-bred stock to give 
more size. But their lack of style and action, due no doubt to many of 
the animals imported lacking breeding, has caused them to be entirely 
eliminated. The French Coacher, a horse of commanding appearance, 
and good action, with a large amount of Thoroughbred blood. is the 
most popular at present ‘with breeders, outside of the American Trotter. 

The great depression in the vaiue of horses a few years ago did much 
injury to the breeding interests of the State, and led to the virtual 
abandonment of a majority of the stock farms on which draft horses 
were bred. Since the improvement in values has again brought horse 
breeding into prominence, the Percheron has taken the lead among the 
draft breeds, the Clydesdale and Shire being neglected, so that those 
who wish horses of those breeds now depend upon the Canadian proy- 
inces for what they require. The Percheron is naturally a lighter 
animal than the two breeds named, is more active, a better traveler, 
and has a disposition which makes him very popular on the farms of 
the State. It is altogether probable, from a study of this breed and 
its capabilities, that it is destined to remain in its present advantageous 
position in Michigan, although the men who do the heavy trucking in 
the large cities, especially around railways, generally prefer animals 
of Shire or Clydesdale blood. 

In light harness horses the favorite breeds at present are the Ameri- 
can Trotter and the French and German Coach horses. A few Hack- 
neys have been tried, but have not met with much favor. In comparison 
with all other breeds, the American trotting-bred horse is far and away 
the most popular. He is regarded as the most useful, as he can be 
utilized in every capacity except as a heavy draft. On the farm, on the 
road, in the carriage, or on the track, he does equally well. He has 
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style, action, vigor, hardiness, and commands better prices than any 
other animal that can be bred on the farms of the State. In fact he is 
an American product, bred for Americans and therefore’ best suited 
for their wants and requirements. He is also the horse that foreign 
countries will take more of and pay more for than any other. The 
demand for him must grow from year to year, as a knowledge of his 
good qualities becomes known abroad. No other breed can ever take 
his place on this continent. The bred has its faults, and some years 
ago they were serious ones. The drop in values did much to give 
breeders a truer opinion of what was wanted in a good horse, and 
eliminated those animals whose only value was their speed. The ma- 
jority of them had neither beauty, style or size, frequently had ill- 
formed hind legs with curby hocks, loosely coupled, and were lacking in 
substance. But the size has been increased, the angular forms have 
been rounded out, their legs and feet are excellent, and they have 
acquired much in beauty and style. A finished standard-bred trotting 
horse is today as handsome an animal as stands on iron, and when it 
comes to a question of utility he is in a class by himself. 

Breeding in this State must be conducted hereafter along lines that 
will give high class horses. Common horses can be raised so cheaply 
on the range that Michigan farmers cannot afford to compete with the 
west in their production. The draft types should be maintained in 
their purity, whether Percheron, Clyde or Shire, and with them weight 
and soundness are the great desideratums. This means good care, 
generous feeding, and holding them on the farm until at least four 
years old. This class of horses will always be wanted in the big cities 
of the United States, as well as in Great Britain and on the continent 
of Europe, and raising them promises to remain a remunerative busi- 
ness, especially as they cost much less to breed and ane than high- 
class carriage, roadster, or track horse. . 


CATTLE. 


The cattle business in Michigan has been in a state of transition for 
the past three years, during which rapid changes have been made in 
the breeding of the cattle on many farms. Some years ago Michigan 
was esentially a beef-raising State, with dairying a secondary considera- 
tion, and the dairyman generally relying upon selected animals of the 
beef breeds for his purposes. When the west and southwest began 
sending beef cattle by the thousands to market, and selling them at 
prices which made the business of raising beef on the high-priced, cul- 
tivated farms of this and other States unprofitable, there was a general 
movement started to change from beef-making to dairying. The stand- 
ard beef breeds, which at that time were represented in the State by 
numerous grade herds of the highest quality, were gradually sold out 
and found their way to the butcher, or were crossed with bulls of the 
dairy breeds, until but few farms in the State, outside of those whose 
owners had pure bred herds, could show any good beef animals. At 
the time the change began, besides the large number of grade herds, 
there were numerous herds of Shorthorns, “Herefords, Galloways and 
Devons owned in the State, the breeds standing in the order named as 
to numbers. At a State fair held in the early eighties we counted thir- 
teen herds of Shorthorns, eight of Herefords, four of Galloways and 
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four of Devons on exhibition, besides numerous entries by those who 
could not show in the herd classes. These were all owned in Michigan, 
and there were many others in the State which were not represented. 
These fine herds, which had cost a great deal in hard cash, and more in 
time and labor, to build up, were largely broken up, and when, through 
changes in requirements of our own people, and the enlarging demand 
from other countries for American cattle and dressed beef, thie business 
of the feeder once more became a remunerative branch of farming, it 
was difficult for farmers to secure well bred sires for use on their grade 
cows. Besides this, the herds of cows on most farms had been crossed 
with bulls of the dairy breeds until they were generally mongrelized, 
and possessed of no characteristics which suited the man who wanted 
good beef-making cattle. The condition of Michigan’s cattle stock 
could be pretty accurately gauged by a study of the Eastern markets, 
to which they -were generally shipped, as they actually stood at the 
bottom of the list. So long as beef-making was an unprofitable busi- 
ness. this did not matter much, but for the past three years it has cut 
off thousands of dollars from the incomes of farmers who were feed- 
ing a certain number of cattle every year. To get feeders of any quality 
they had to rely upon the Chicago market, to which the west was send- 
ing in thousands of very fair cattle, but in thin flesh. The best lots of 
cattle sent to market from this State have generally been from these 
western stockers. This year some really choice cattle have been sent 
in to the Detroit and Buffalo markets, which were bred and fed within 
the State, and which sold near the extreme top of the market. They 
were the first arrivals of what will soon be a regular supply of high- 
class cattle from the farms of this State. At present the breeds favored 
by those who make a business of feeding cattle, are the Shorthorn, the 
Hereford and the Galloways, with the first named far in the lead in 
numbers. This, we think, comes from two causes: the former popular- 
ity and wide acquaintance with Shorthorns for the thirty years ending 
with 1890, during which time nearly all the improved cattle on the 
farms of the State carried more or less blood ef the Shorthorn. The 
other reason is that the milking quality was quite a pronounced feature 
in the earlier Shorthorns brought into the State, which gave them a 
high value with those farmers who were more or less interested in 
dairying as a side issue. No one can truthfully dispute the ability of 
the Hereford or the Scotch Polled breeds to grow beef cheaply and of 
the highest quality. Their record in the western states and on the 
range prove this beyond question. But the fact remains, that even 
when fine herds of these breeds were owned in Michigan, their 
owners had to depend upon the west and those who wished to start 
pure bred herds, for an outlet for their surplus. The average farmer 
¢<lung to the Shorthorn. In the renaissance of beef production in the 
State the Shorthorn is meeting with the most favor, with the Red Polls, 
Herefords and Galloways standing in the order named. 

So much for the beef breeds. In what condition are the dairy herds? 
From a practical standpoint the dairy herds on Michigan farms are 
really in better shape than ever before. It is true there is not as active 
a demand for pure bred animals of the dairy breeds as when everyone 
was anxious to change from beef- ‘making to dairying; but most farmers 
who make dairying a leading feature in their business are satisfied that 
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it is safer to rely upon them than upon breeds whose milking qualities 
have never been developed, or allowed to decline through neglect. The 
leading breeds are the Jerseys and Holsteins, with some Guernseys and 
a few Ayrshires. The Red Polls are also being utilized in the dairy 
to some extent. The average farmer who is making butter generally 
prefers the Jersey, while the farmer who is selling milk, or furnishing 
it to a cheese factory or condensary, prefers the deeper-milking Hol- 
stein and its grades. The Guernsey is in many respects very similar 
in its characteristics to the Jersey, and its butter product is also of a 
high character, while it is believed to slightly excel it in quantity of 
milk. In quality of milk the Ayrshire is rather ahead of the Holstein, 
but behind it in yield. In fact the Holstein may be accepted as the 
deepest milker among the dairy breeds. 

The observations on the qualities of the different breeds are not ex- 
pected to cover individual animals, but to refer to the average of the 
breeds. There is, in any of the breeds referred to, a wide difference 
between the yields of the best and the poorest, which shows that there 
is still much room for improvement, and that it is not safe to rely upon 
an animal’s pedigree alone as settling its value. Good ancestry is a 
grand thing in any animal, but the best ancestry will never make a 
worthless one valuable. The farmer must look at results, and to be 
certain of them continued tests, close observation and accurate records 
of his animals are essential. 

There is one point in this connection on which many have been mis- 
taken, and that is the use of bulls of the different breeds in building 
up a dairy herd. They believed it possible to secure the butter-making 
quality of the Jersey with the large yields of milk of the Holstein. Under 
this impression many have experimented on their herds until they are 
practically mongrelized, and their progeny is likely to be anything but 
what is expected. We believe it safest to select the breed found best 
suited to the environment and requirement of the farmer, and then use 
bulls of that breed until the herd is practically pure bred, eliminating 
unprofitable animals, and selecting the best bulls to continue the im- 
provement. With such a herd the farmer is safe in relying upon the 
calves proving the equal, if not the superior, of the cows from which they 
are bred. Such a herd would be a money-maker under all circum- 
stances, and the surplus females would command, as they should, double 
the price of the common cow. But such a herd can never be built up by 
the use of bulls of different breeds, whose characteristics are so widely 
at variance that crossing them is sure to injure the reputation of both. 
No one breed has a monopoly of all the good points, but it assuredly has 
more of them than any mongrel can possess. 

The dairy herds of the State have been built up at heavy cost, and it 
would be very foolish to sacrifice them because beef cattle are so 
remunerative at present. Michigan is sure to. become more and 
more of a dairy State, for which her soil and climate are well 
adapted, and if beef-making is also developed, as it should be, it means 
lessened competition for the dairyman. There is no doubt but that one 
help in sustaining the butter market the present season is the fact that 
beef-making is decreasing competition, and thus adding to the value 
of the product by lessening the supply. If those butter-makers who 
have been turning out a product that sells one-third below good butter, 
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and is only purchased because of its cheapness, or for the reason that a 
better quality is not obtainable, would send their milk product to a 
creamery, cheese factory or condensary, where it would be utilized in 
turning out products of such a quality as to command a good market, 
it would have the happiest effect upon the dairy interests of this State, 
and add very materially to the reputation of its dairy products as well 
as to the income of those who are now selling their butter at such low 
prices as to make the business unprofitable to themselves, and an 
injury to everyone else engaged in the business. 

The effect of dairying upon the farms where it is made an important 
branch of the business, renders its maintenance and development an 
absolute essential on the older lands of the State. There is no product 
that takes so little from the soil compared with its value as a pound of 
butter. The fertility sold with it is so infinitesimal as not to be appre- 
ciable; hence dairying must be regarded as one of the very best means 
of restoring fertility to worn out soils while returning a fair and in- 
creasing income to their owners. Dairying conducted in accordance 
with sound business principles offers to the enterprising farmer as. 
many advantages as any branch of agriculture that can be named, 
because the income it brings is secured without loss to his land, which 
will steadily improve in its ability to produce crops. 


HOGS. 


While Michigan has never had the reputation as a producer of hogs 
that several of the states in the corn-belt have secured, the raising of 
hogs has been an important part of the business of its farmers since 
its admission into the Union. It is true the business has not been fol- 
lowed to the extreme limits that it has been in the states south and west 
of it, but it has generally proved remunerative to those engaged in it. 
The rule in this State has been to make the raising of hogs an important 
branch of the business of the farm, but to combine it with other 
branches which would aid or be aided by it. Thus the dairy farm, the 
fruit farm and the grain farm nearly always has its herd of hogs, which 
utilize to good advantage the waste and by-products which would other- 
wise be tinproductive of revenue, and in fact become a nuisance. The 
hog utilizes these, turns them into a staple product, and carries them 
to market in a form which always commands ready cash, and for which 
there is a steady and increasing demand. 

The condition of the industry in this State at present is very satis- 
factory to those engaged in it. Prices during the past year have been 
maintained at a high average, and while there have been losses from 
disease, the general outcome has been satisfactory. The tendency at 
present is to increase the numbers kept on the farms, as well as to 
improve their quality. As arule the breeding of the hogs on the farms 
is better on the average than that of any other class of stock. Several 
improved breeds have been widely introduced, and there is hardly a farm 
on which the hogs do not show a more or less infusion of improved 
blood. There is a disposition, however, to change from one breed to 
another, which has done much to injure the sale of Michigan hogs, 
by breaking up that uniformity in appearance that is always a strong 
factor in securing good prices. Color has little to do with values if 
the lot are all of one color; but if they are the products of boars of 
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different breeds and colors, and show a lack of uniformity in other 
respects, the buyer will not pay top prices for them. With good hogs 
of all the improved breeds available to the farmer at very reasonable 
prices, and quality and uniformity being such an important factor in the 
market, it is only good business policy for the farmer to stick close to 
the breed he prefers, and breed them as closely to type as possible. The 
most apparent faults to be found with Michigan hogs, as shown by the 
criticisms of those who buy on the large markets, are lack of uniformity 
and finish. They are marketed before they reach the market standard, 
and show lack of that finish which comes from careful and generous 
feeding when being fitted for market. The dairy hogs are nearly always 
marketed before they have been finished, and have neither the weights 
nor quality which their breeding would make possible under better man- 
agement. Then thousands of hogs from this State go to market from 
the pastures, and under the name of “grassers” are placed at the bot- 
tom of the list. Most of these hogs are just in the condition where a 
few weeks of grain feeding would add greatly to their value to the 
buyer, whether he is a packer or a local butcher. At present values 
for prime hogs, could the grain grown on the farm be put into market 
in a way to bring better prices for the grower than in these growthy, 
half-finished hogs? 

Another fault is that farmers as a rule rely upon young brood sows 
and males as breeding animals, which has a tendency to produce 
smaller litters and less growthy animals. A prolific brood sow should 
be kept for several years, and this is also true of the male hogs if we 
want strong, healthy litters of growing pigs. 

The breeds which are popular at present are the Poland-China, the 
Berkshire, the Jersey Red, the Chester White and Victoria. Breeding 
herds of these are quite numerous in the State, and their popularity 
runs in the order named. Added to these breeds there are also herds 
of pure bred Tamworths and Large Yorkshires, brought in to give more 
of what is known as the bacon type to the other breeds. It is yet too 
early to determine how popular these breeds will become, as so far 
they are nearly entirely in the hands of breeders, and have not therefore 
been tested by the general farmer. Their ability to produce pork 
cheaply and of high quality will determine their future. The Canadian, 
English and Danish farmers have found these hogs profitable because 
of the higher prices secured for their bacon as compared with the other 
breeds. Whether this advantage will continue when such hogs are 
produced by the thousands is a problem which can only be settled by 
actual tests. Their admirers claim the market for such bacon is prac- 
tically unlimited, while others assert it is a limited one, confined to 
the wealthy and professional classes in the large cities of this country 
and Great Britain, while the working classes prefer a thicker and fatter 
bacon than the Tamworth and Large Yorkshire generally produces at a 
marketable age. There is probably some truth in the contention of 
each, and we believe that some farmers will find them profitable and 
others unprofitable, according to their markets. They will, therefore, 
be considered special breeds, bred and fed for a special purpose, and 
will not, therefore, displace other breeds only to a limited extent. The 
incorporation of their blood to some extent in the hogs of the corn-belt 
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inay prove very desirable, giving them more bone and musq@e and a ran- 
gier type. 

Under present conditions it is good policy for farmers to keep their 
hogs bred up to a high standard. This is the only way to secure the 
largest profits from the food they consume. To good breeding must be 
added good feeding and a careful attention to hygiene. Michigan suffers 
less from diseases so fatal to hogs than other states, which we attribute 
to a greater variation in the food than in the corn states, and the 
greater hardiness of the animals themselves because not descended 
from stock raised largely on corn. Variety of food, clean, comfortable 
quarters, a good range while growing, and pure water to drink, are all 
conducive to health and freedom from disease. The introduction of 
breeding stock from states where swine plague is more general, should 
be done with caution, and if the precaution is taken to keep it apart from 
the farm herd for a time it will frequently save both trouble and loss. 

So far as the outlook is concerned, the hog raiser has nothing in sight 
to discourage him. His business improves with activity in trade, busi- 
ness or war. The cured meat of the hog is the safest reliance where it 
has to be transferred long distances and. fed to men engaged in arduous 
and exacting labor. Hence the lumberman, the miner, the soldier 
and the sailor find it best suited for maintenance in health and vigor, 
and it is used to equal advantage in the tropics or at the poles. So 
long as it maintains its position in the food supply of the great commer- 
cial nations, just so long must the business of producing it be remunera- 
tive. : 

The price of live hogs has been well maintained the past year, and at 
no time has it been so low as to be unremunerative. This will be seen 
upon consulting the following summary of the average price ruling 
during the past year in the Chicago market, the most important one in 
the world in fixing values. The top price each week is given, and also 
the average of all the sales for each week: 
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THE PRODUCTION OF WHEAT IN MICHIGAN. 
0. C. HOWE, CHIEF OF DIVISION OF STATISTICS, DEPARTMENT OF STATE. 


In the diversification of her industries and resources Michigan stands 
first among the states of the Union. While this naturally prevents 
the State from being especially noted for its mining or manufacturing 
interests, or for the amount of its agricultural productions, yet the 
numerous vocations to which the people are enabled to devote their 
attention insure a more general and lasting prosperity for a series of 
vears. The people who came here in the early days of the history of 
this State, of necessity turned their attention to agricultural pursuits. 
In many places the prairies were soon covered with growing grain, while 
in other sections the forest needed to be cleared away before the land 
could be devoted to the growing of crops. From that time to the 
present, nearly a century, agriculture has been a prominent industry in 
Michigan. The untiring efforts of the thousands of tillers of the soil 
have converted, out of an almost unbroken wilderness, thousands of 
farms yielding abundantly in crops and thus enriching their owners. 

In 1890 the most important industries in the United States were, in 
‘their order, manufactures, agriculture, transportation, mining and fish- 
eries. In each of these Michigan had, at that time, made a reputable 
progress, with a fair prospect that each would continue to develop. 
Since then another decade has passed and it is now the duty of every 
thinking, patriotic citizen to study carefully the trend affairs have taken 
during these years, and to ascertain correctly the situation at the pres- 
ent time, in order that the future may be shaped with the idea in view 
of conserving what has been gained and also of rebuilding where a 
loss has occurred. A 

The student of conditions in this State will find that we have made 
good growth along manufacturing lines; the possible exception is in 
the manufacture of lumber, but Michigan can never again rank first 
in that respect until nature has once more covered the lower peninsula 
with forest trees. The development of our mines still continues, and - 
as the output of coal and the manufacture of coke increases we will be 
able to convert more,of the iron ore into pig iron, or, better still, a 
finished product. We are also still increasing along commercial lines. 
The railway systems ‘are constantly at work increasing the efficiency 
of their roads, all of which is warranted by the growth of their business, 
and the Great Lakes bordering on our State are floating hundreds of 
boats, plying back and forth with their tons of burden, materially 
increasing the wealth of Michigan and also furnishing employment for 
many of her citizens. 

While it is true that we have made an advancement in almost every 
way, morally, intellectually and financially, still one could hardly main- 
tain without successful contradiction that agriculture in this State 
had developed like the other industries and at the present time had 
a pleasant prospect for the future. Whether anyone is especially to 
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blame for this or whether it is simply one of the periods of depression 
that come some time or other to those engaged in any business, is a 
question the people should ponder over in order that they may arrive 
at the correct solution. The problem involves not only the determina- 
tion of the causes for the present conditions, but equally as well what 
methods shall be adopted to make this industry, which is the most 
important one to our people, an occupation in which one can engage 
with profit. 

In the past the one great money crop has been wheat. Upon the 
yield per acre and the price obtained for that commodity largely de- 
pended the profits in farming. Michigan farmers generally buy corn 
and seldom produce more oats than are consumed here. It is true that 
some of these grain crops have been fed to stock and then sold, yet it 
is fair to say that until recently the one great crop that has produced 
the revenue has been wheat. Thus it becomes necessary in discussing 
questions pertaining to agricultural depression to study the question 
of wheat production and the influences which affect it. 

In order to be fair and just and also to arrive at a correct conclusion, 
it will be necessary to keep in mind several factors which apply only 
occasionally and separate them from others which always exist and the 
effect of which can always be ascertained before hand with great accu- 
racy. In the one case the result cannot be determined in advance and 
advantage taken because the state of affairs is brought about by condi- 
tions over which we have no control, while on the other hand, in the 
other case, the reverse is true. To illustrate, in 1898 we had what was 
probably the largest crop of wheat ever grown in Michigan. In the 
start conditions were very unfavorable. The ground was dry and hard 
to plow; in many cases turned up in large lumps which farmers were 
unable to make fine for a good seed bed. Conditions in the fall were 
not favorable for growth, so that when winter came on the plant was 
small and ill-fitted to stand the storms of an ordinary winter in this 
State. All this happened with many farmers who had done their very 
best to give the crop a good start. But right here Nature smiled pro- 
pitiously and exerted its influence. All through the long winter in 
most parts of the State the ground was seldom frozen and was covered 
with a blanket of snow which enabled the plants to continue to grow. 
The winds in March failed to uncover the fields so that vegetation might 
be subjected to the alternate freezing and thawing so common in that 
month and which is so destructive to plant life. The rain fell at just 
the right time in the spring and all conditions continued favorable, so 
that in the end we had a crop that averaged in the State 19.43 bushels 
per acre, a yield that, according to statistics, was only exceeded but 
once, when the crop of 1885 yielded 19.91 bushels per acre. In the 
aggregate it was the largest crop ever grown and instead of being due 
to rich land well prepared, something over which man has some control, 
was largely the result of very favorable climatic conditions, something 
beyond the province of man to influence and control to any great extent. 

One year later conditions were exactly reversed. The seed bed was 
well prepared and the crop covered the ground nicely by winter time. 
In February we had a very severe storm, the temperature remaining ex- 
ceedingly low for several days, freezing the ground for several feet in 
depth, and thus killing many trees and plants. Whether this severe 
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weather did the damage or whether it was the result of conditions that 
occurred later, at any rate the crop of wheat for 1899 was the poorest 
ever grown in the State to that time. The failure was nearly universal, 
the crop yielding about eight bushels per acre, while the average for 
the last twenty-five years is over sixteen bushels per acre. In accord- 
ance with the rule that misfortunes never come single handed, the 
farmers of this State were obliged to harvest a still poorer crop this 
year, largely due to the ravages of the Hessian fly. Thus it will be seen 
that in the last three years we have had the best crop ever grown and 
two of the poorest crops of wheat ever grown in this State, and the 
factors that brought about the result in each case were largely beyond 
the control of anyone. 

While it is not fair for an optimist to point to the crop of 1898 when 
referring to Michigan as a wheat growing State, neither is it fair for a 
pessimistic person to assert that it does not pay to raise wheat in this 
State, and then cite the last two crops as proof of the assertion. It is 
lamentable that we have had two failures in succession because of the 
loss entailed to the farmers, yet on the whole it must be admitted that 
very little could have been done to avert it. 

It is well that we note and record all facts that occur in connection 
with our business, even though we have nothing to do with shaping 
events; still it is far more important that we should study that part of 
our own work that depends upon the effort we put forth and the manner 
in which it is done. There are a number of things in connection with 
farming in general that have gone wrong, and all because man willed 
it to be so. These are the things that should attract our attention at 
the present time in order that we may quit some practices that have 
become common and adopt those that bring successes and prosperity. 

The student of history has read of a time when Spain, now down- 
trodden and almost forgotten, was the most prosperous country in 
Europe. As the center of civilization drifted westward, likewise did 
the center of wealth and prosperity move in that direction. Now and 
then one may find perhaps a section of country that has continued to 
be rich and prosperous and has maintained the fertility of the soil 
throughout the centuries that have passed. Generally these are favored 
spots, like the valley of the Nile, where the kind hand of Providence 
annually deposits that which the unprovident mankind of today seeks to 
rob from the soil. One hundred years ago there was more business, 
more life and activity in the valley of the Hudson than there was in the 
valley of the Mississippi, and a thousand New England hills, now dotted 
here and there with abandoned farms, yielded bountiful harvests to 
those who tilled them. The early settlers in this State, largely the fore- 
fathers of the people of today, came, in most cases, from that same 
good old New England stock, and were led to make the journey to the 
West by the many opportunities that were offered here for gaining a 
home and making a fortune. And now, after all these years, we have 
in turn many friends and descendants who have gone still further west. 
attracted by the same siren’s song which has enchanted and led people 
since the dawn of civilization. But this tide has now reached the 
Pacific Ocean, where it must stop, since it has encircled the earth. 
What the farmers of this country should have done on their own motion 
they will now be compelled to do as a matter of necessity. Extensive 
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farming must be given up for that which is intensive, a system which, 
on the whole, tends to enrich the land year by year and also grow 
profitable crops. 

While it is not universally true that the farms of this State cannot 
grow crops any longer at a profit, yet there are sections in some of 
the oldest counties where this is true. Land that once produced good 
corn and wheat is now too poor to grow grass, It is not only true of 
Michigan, but of every other state in the Union where farming has been 
carried on as long as it has here. Before the average price of wheat 
dropped so much below $1 there was a great deal of money in the bus:- 
ness and farmers generally grew all they could of it. When the western 
states began to grow so much wheat, thus, with other things, depressing 
the price, some people began to change their methods, and instead of 
depending largely on the one crop, diversified their farming and thus 
continued to be fairly successful. Others continued in the same old 
beaten path, did not modify their rotation of crops, but kept on growing 
wheat after wheat, until today we can find many an impoverished farm, 
with its owner on the verge of ruin. After having harvested two ex- 
ceedingly poor crops, we find many ready now to quit the business 
altogether, with the idea in view of turning their attention to some 
other line of farming. 

We believe that it is unwise for Michigan farmers to make any radi- 
cal change in their business. It is evident to us that wheat will con- 
tinue to be for many years to come one of the great money crops in 
this State, and there is plenty of evidence to demonstrate that it can 
be grown profitably on high-priced land in any ordinary year. We have 
in mind at the present time a section of country where the crop of 1900 
must have averaged at least twenty bushels per acre, since many fields 
yielded as high as thirty bushels per acre. Let it be understood, 
though, that the farmers in the place referred to did not make a specialty 
of growing wheat. They were principally engaged in producing milk 
and butter, and, instead of selling hay and oats, these articles were fed 
to the cows, and in the course of time fully 95 per cent of the elements 
of fertility taken out of the soil by these crops were returned to the 
land again. Clover is grown in abundance because it furnishes pasture 
for the cows, the best hay for milk, and on the whole the one crop that 
yields bountifully and still leaves the ground richer than before it was 
sown. On such farms, and there are many of them throughout the 
State, wheat in nearly every instance finds a place in the rotation. One 
reason is because it is the best crop with which to sow clover for new 
seeding. It furnishes straw for feed and for an absorbent in the 
stables. It is often sown on the corn fields after the crop has been cut 
and put in the silo. This makes the expense of sowing very light and 
also. the seed bed is just in the condition desired. 

We also have in mind another neighborhood on one of the most beau- 
tiful prairies in southern Michigan, where for the last fifty years wheat 
has been the main crop. For a time, with a great reserve of plant food 
in the soil, good crops were grown. Clover was grown there, too, but 
eventually the clover root borer destroyed the crop for several years 
in succession, and in consequence of which the soil lost materially in 
fertility. This made it more difficult to get a seeding of clover started, 
and all the while wheat after wheat was being sown, hoping that the 
next time they would succeed in getting a catch of clover. As a result of 
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this and other causes to which we have called attention, there was poor 
wheat in that neighborhood where a failure had not occurred within 
the remembrance of the oldest citizen. The failure came because clover 
was the only method adopted, of any consequence, for restoring the fer- 
tility of the soil. When that failed the land became poor very rapidly. 
No stock of any consequence was kept and hay and grain were sold in 
the markets of the neighboring cities. For years the bulk of the straw 
was sold to the paper milis, thousands of tons going there at prices 
that paid very little more than the cost of hauling. Time and again 
had they been warned that such farming did not pay, that intentional 
soil robbery was just as bad as highway robbery, and the last tr 

crops, yielding from one to four bushels per acre, with hundreds of 
acres not cut at all, were simply object lessons indicating the wrath 
that is to come wherever the people willfully violate the laws of nature. 

The farmer, who makes a specialty of growing potatoes, finds that a 
three years’ rotation of clover, potatoes and wheat is advantageous. 
The clover enriches the soil and keeps it loose so that the potatoes 
can grow and develop uniformly; the wheat is sown at a slight expense, 
thus materially lessening the cost of production. The most satisfac- 
tory crop of wheat that I ever grew was after potatoes. The crop was 
dug so that the wheat was sown on October 9. This is rather late, 
but the plant got a fair start. In the spring the wheat looked even, but 
was small, and there was not a visible sign to denote that a good crop 
was in sight. The straw at harvest time was just right to cut nicely, 
so that the fifteen acres were easily put in the shock in one day, and, 
being well headed, yielded thirty bushels per acre. In an adjoining 
field was a crop of twenty-five acres on clover sod. The ground was so 
hard that it needed a sulky plow to turn it. It was so cloddy that 
much time was spent in preparing the seed bed, which in fact was never 
what it ought to have been. The crop grew good, though, so that at 
harvest time it was a great mass of tangled grain. It was slow and 
hard work to harvest it, and when threshed only yielded twenty-five 
bushels per acre. I doubt if there was much profit in the crop, since 
nearly every stage in the production cost from two to five times what it 
did when wheat was sown after the potatoes. 

Many farmers follow beans with wheat, using a four-years’ rotation 
of clover, corn, beans and wheat, with occasionally a crop of rye for 
fall and spring pasture in between the corn and beans. By thus adopt- 
ing a short cut, wheat can be successfully grown in this State if the 
price is low. No other crop fits so nicely in many different rotations. 

Many farmers have dropped special grain farming in Michigan, and it 
would be well if others would follow in their footsteps. The day is at 
hand again when it is profitable to produce beef and mutton, and when 
the time comes in which farming is so diversified in Michigan, that we 
sell meat and wool, and flour, and butter, articles containing the least 
possible quantities of the fertility of the soil, and feed on the farm the 
hay and grain, the milk and bran, instead of selling them in the open 
market, eventually taking back to the soil the elements it gave up, then 
will it be possible to again grow successfully fields of golden grain 
year after year; and every farmer studying the laws of the universe 
and abiding by their mandates, will build better than he ever hoped 
he could, bringing prosperity and contentment to those of his own time, 
and leave a rich inheritance indeed to succeeding generations. 
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THE BEET SUGAR INDUSTRY IN MICHIGAN, 1900. 


THE RELATION OF THE MANUFACTURER OF BEET SUGAR TO FARMERS AND 
THE LABORING CLASS IN MICHIGAN. 


C. D. SMITH, M. S., DIRECTOR MICHIGAN STATE EXPERIMENT STATION. 


As early as 1890 and 1891 the Experiment Station of the Michigan 
Agricultural College bad distributed sugar beet seed, which it had im- 
ported directly from Germany, among farmers scattered well over the 
State. The analyses of the beets had shown that roots containing a high 
per cent of sugar could be grown in all parts of the State south of a 
line drawn east and west through the southern boundaries of Manistee 
and Iosco counties. After that year, and up to the beginning of 1897, 
there had been frequent failures in the wheat crop and in the fruit crop 
along the western borders of the State, two of the principal sources of 
income to the agriculturists. Owing to drouths and depredation of 
insects the clover crop had partially or, in some sections, wholly failed. 
There was for these reasons an active demand among farmers for some 
new crop that should be profitable. 

The United States Department of Agriculture sent to the Michigan 
Experiment Station, early in 1897, a considerable amount of beet seed, 
which it was my duty to judiciously distribute to still further determine 
the best localities for growing beets on a commercial scale. The seed 
was distributed and the results of the analyses of the products of the 
various counties are reported on page 149 of bulletin 150 of the Michi- 
gan Experiment Station, which is hereto attached as part of this 
statement. Your attention is respectfully called to the history of the 
beets grown by Higgins & Lenders, and others in Saginaw county, in 
1897, as reported on page 137 of this bulletin. You will note the high 
per cent of sugar and the most excellent, and occasionally incredible, 
yield per acre, remembering that the yields were in many cases largely 
estimated, though estimated from weights and measurements. 

This work in Saginaw was no inconspicuous factor in determining the 
location of the first factory to be erected in the State, that of the Michi- 
gan Sugar Company, at Bay City, fourteen miles north of Saginaw, and 
on Saginaw Bay. 

Beet seed was distributed again in 1898, and, later, in 1899, to selected 
farmers widely scattered over the State. In both these years the 
beets were grown in plots larger than a quarter of an acre each. The 
results of the work for the three years are given in the following table: 
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A glance at the above table would lead one to suppose.that{ the aver- 
age quality of beets in the State was much poorer in 1899 than in 1897. 
It must be remembered that the plots in 1899 were never less than a 
quarter of an acre and usually from one-half acre to five acres in area. 
In selecting the beets for analysis average beets were taken in 1899, 
while in 1897 selected beets were sent. Moreover, the season of 1899 
was far less favorable to the development of sugar in beets than was 
the season of 1897. 

The work of the station having shown that most of the area of Michi- 
gan was adapted to the production of a fair yield of beets of more than 
average content of sugar, the bulletins showing these results having 
been widely scattered, the next step was the location of sugar factories 
at suitable points. In selecting these locations, other factors than the 
character of the land and of the land-owners in the vicinity had to be 
considered. Prominent among these factors were pure water in large 
quantity, cheap coal and pure and abundant limestone. The question 
of the water supply is one of transcendent importance. A sugar factory 
uses several million gallons per day. The water used to soak the sugar 
from the beets must be free from such salts as would hinder the crystal- 
lization of sugar. The large amount used renders it impracticable to 
use water containing impurities, expecting to remove those impurities 
by any treatment whatever. Fortunately Michigan is well watered by 
springs, rivers and lakes containing water free from deleterious salts 
and sufficiently free from organic matter to obviate the necessity of fil- 
tering. It is possible, therefore, as far as the water supply is concerned, 
to locate a sufficient number of factories in the State to utilize as much 
of the soil for beet production as will ever be devoted to that purpose. 

A bed of soft coal underlies the central part of the lower peninsula. 
It is now being worked at Saginaw, Bay City and the Rael Valley. 
Cheap coal supply i is therefore provided. 

Outcrops of limestone of satisfactory purity occur at several points 
in the State, and the work of the nine factories through the last cam- 
paign has shown that this factor can be supplied at low cost to all points 
of the lower peninsula. 

The Experiment Station has made a host of analyses of water and 
limestone to determine their value for sugar-making purposes, the net 
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result of which indicates that from the manufacturer’s standpoint 
nothing needed by sugar factories is lacking. 

There yet remains to complete the list of supplies for sugar making the 
disposition of the farmer to raise the crop in quantity sufficient to supply 
the factories. The farmers of the State are for the most part either 
native-born American citizens or natives of Canada. They are accustomed 
to the growing of cereals on relatively large scale and not to that system 
of agriculture in which the application of a large amount of labor to a 
large area is involved. Repeated failure of accustomed crops has 
made them ready to welcome any new one that gave promise of adequate 
returns for the labor expended upon it. So great had become the agri- 
cultural depression due to successive failures of wheat and other crops 
that agents of the Canadian government and of the great railroad com- 
panies owning land in the Dakotas and states adjoining have succeeded, 
through the activty of shrewd agents permanently located at various 
points in the State, in securing a large migration of our farming 
population westward. There exists in Michigan today an organized 
emigration department which has succeeded since the beginning of 1900 
in removing from Michigan several hundred people, chiefly tenants. If 
sugar beets bade fair to be a profitable crop the farmers were in the 
right condition of mind and experience to welcome it. 

The Michigan Sugar Company, at Bay City, was the first to build a 
factory, their first campaign being in 1898. The exceptionally excellent 
results obtained at Saginaw in 1897 by Higgins & Lenders attracted the 
attention of capitalists to the advantages offered by the Saginaw Valley 
to beet-growers and sugar-makers. The Michigan Sugar Company was 
fortunate in having, as patrons, an agricultural community composed 
largely of Germans and Hollanders, many of them accustomed to raising 
beets in their native homes. They were therefore intelligent in their 
methods, and were at the same time working on a soil adapted to the 
business. The season of 1898 was in most respects favorable, although 
the fall was excessively wet, making harvesting difficult, unpleasant 
and expensive. The factory secured nearly all of its full complement of 
acreage, the farmers entered into the care of the crop enthusiastically, 
the harvest was abundant, and the financial returns to the farmer ex- 
ceedingly satisfactory. I give here, by way of illustration, the results 
obtained by several farmers about that factory in 1898: 
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I cite these cases as examples of intelligent management of good 
soils in a favorable season. Frequent visits to the farmers about Bay 
City during the summer of 1898 convinced me that the community as a 
whole was enthusiastic in the belief that great profits were to accrue 
from the growing of beets. Other communities began to send commit- 
tees to Bay City, and the good fortune of that factory in 1898 was. 
without question one of the strongest inducements to both capitalists 
and farmers to invest money and work in sugar production in Michigan. 

It was assumed that the almost phenomenal results obtained on a 
peculiarly favorable soil in a peculiarly favorable season by experienced 
beet raisers would be duplicated on less favorable soils by inexperienced 
farmers regardless of the season. Farmers all over the State were 
aroused from apathy and indifference to unbounded and unwarranted 
confidence in the certainty of profit from this new industry. From all 
parts of the State was heard the call for new sugar factories. Capital 
was ready to invest. The legislature had offered a bounty of one cent 
per pound for all sugar made from beets grown in the State, for which 
the factories should pay four dollars per ton for beets containing twelve 
per cent sugar. Eight new factories were built in the fall of 1898 and 
the early summer of 1899. Nine factories were therefore in operation 
in 1899. They are located as follows: three at Bay City, viz., The Michi- 
gan Sugar Company, The Bay City Sugar Company, and the West Bay 
City Sugar Company; The Alma Sugar Company at Alma, forty miles. 
directly west of Saginaw; The Peninsular Sugar Company at Caro, east 
and slightly north of Saginaw; The Detroit Sugar Company at Roches- 
ter, Oakland county; The Kalamazoo Sugar Company, at Kalamazoo; 
The Wolverine Sugar Company, at Benton Harbor, Berrien county, and 
The Holland Sugar Company, at Holland, Ottawa county. 

While the soil about these factories is far from uniform and not all 
of it adapted to beet growing, there is an amount of good beet land 
within reach of éach factory to supply it with all the beets it can handle. 
The broad, alluvial Saginaw Valley, in which are located the three fac- 
tories at Bay City, is undoubtedly the most promising section of the 
State from the standpoint of the beet grower. The water-table is within 
a few feet of the surface. The soil, while rich in organic matter, has: 
an abundance of the needed mineral constituents. It is friable and 
easily penetrated by the growing roots, resembling in physical make-up, 
water-holding capacity and relation to the water-table, the valley of the 
Platte in Nebraska. The area, having once been the bottom of a broad 
lake, is almost or quite level. Much of the land, since grown over to 
beet growing, was formerly devoted to truck farming and gardening, 
lines of work which fitted both the farmer and the farm for the economi- 
cal production of large crops of beets. 

Near Alma the soil is for the most part a loam, tending toward a clay 
- loam, rich in fertility and possessing a good water-holding and drouth- 
resisting capacity. 

I submit in the table below some of the facts in the campaign of the 
factories in 1899: 
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Wolverine Sucar Co... 6.65 ieee we scenes nonce vices 10,797 | 1,787,283 | 165.5 | 1,500 | 2,250 

Rem Orta CS sot sri von occa te panned snes 16,871 | 2,584,099 153.1 aed 1} 2,000 
| | | as | 

“TTT RTT AL PST OTe 8 ern ences Eee ic cose! Oar aad aca  aaphas SEERE \Sabesereec eee theet Le Antes 


RMP G08 Fas 02 Sa chic Mae So Fann teh yo | 19,700 | Byte 170.6 | 2,800 | 3,300 


As to the quality of the sugar made, I am glad to say that it was 
generally a prime article. It must be admitted, however, that certain 
factories were, by reason of machinery not adapted to American condi- 
tions, unable to make a first-class article, and as a result the reputation 
of Michigan sugar in the markets is somewhat injured. Taking up the 
factories one by one, permit me to report certain details. 

The campaign of 1899 was the second one for the Michigan Sugar 
Company, which had sliced during 1898 over 41,000 tons of beets, and had 
made therefrom 5,280,000 pounds of sugar. Its second campaign was 
marked by the fact that the experience of the year preceding, with th 
opportunity to improve machinery during the summer of 1899, had re- 
sulted in a campaign practically without accident or stoppage. The 
second campaign lasted 114 days. There are 190 men employed in and 
about the factory, 20 men working the entire year. The quality of the 
sugar is uniformly first-class. The factory was built by Fred W. Wolf 
Co., Chicago. The men employed are for the most part American-born and 
nearly all of them American citizens. The factory has a nominal 
capacity of 350 tons per day, although it has sliced as high as 400 tons 
per day for several consecutive days. 

The Bay City factory has a capacity of 500 tons per day, with room 
for double that amount, and cost $500,000. The sugar is excellent in 
quality and is sold in Chicago very largely, some going to Michigan 
points. No dividend has been declared this year, the profits made 
being applied to retiring bonds and the betterment of the plant. Both 
of these factories use limestone from Trenton and Wyandotte quarries. 
The factory was built by the Kilby Manufacturing Company, of Cleve- 
land, and is giving good satisfaction. It was in operation 110 days 
during the last campaign. There are employed in and about the factory 
250 men, 30 of whom work the entire season, and 30 more during June, 
July and August in repairs and preparations for the coming campaign. 
The owners are at present installing a plant for drying the pulp and 
mixing with molasses, making a feed for cattle, which will be put upon 
the market, the bulk of it being already sold for export at a nominal 
advance over the cost of production. This dried pulp contains less than 
10 per cent of water; it also contains 16.90 per cent of protein, with a 
high per cent of carbohydrates. The factory now has 5,519 acres con- 
tracted for the campaign of 1900. 

The factory of the West Bay City Sugar Company was not finished 
in time to begin operations until nearly the beginning of the new year. 
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Its campaign was therefore necessarily short, and was unfortunately 
attended by several accidents which seriously interrupted the work. 
Owing to the lateness of the start in the last campaign many of the 
farmers that had contracted with this factory sought relief from their 
contracts and delivered their beets to other factories. 

The Peninsular Sugar Company has located its plant at Caro, some 
26 miles east and north of Saginaw. The building is a large one, and 
is fitted with machinery to consume 500 tons of beets per day, with 
opportunity to double its capacity. The good will of the farmers toward 
the factory is manifested by the fact that there are already subscribed 
for next campaign pledges for nearly 5,000 acres. 

The factory of the Alma Sugar Company is located about 40 miles 
almost directly west from Saginaw in the center of a rich, populous 
and prosperous agricultural community. Like the other factories of the 
State it is backed by sufficient capital to insure success. The factory 
cost $450,000 and employs 500 men, mainly Americans, and will employ 
practically all Americans hereafter. As the table above shows, it had 
a fairly successful campaign in 1899, making 170 pounds of sugar to 
the ton of beets. There are already pledged 3,300 acres for the coming 
campaign as against 2,800 for last year. 

The Detroit Sugar Company has located its plant at Rochester, not 
far distant from Detroit, with which it is connected by electric cars as 
well as by steam railroads. This factory made a relatively short run 
in 1899, but turned out a quality of sugar that was unsurpassed, and 
secured a larger per cent of sugar per ton of beets than any other factory 
in the State except the Michigan Sugar Company. 

The Wolverine Sugar Company has located at Benton Harbor, in the 
extreme southwestern part of the State. Here the factory has to com- 
pete with fruit growing in the best fruit section of the State, and also 
with the raising of cucumbers and vegetables for large canning and 
pickling factories at Benton Harbor and St. Joseph. As a result of 
this competition the factory has secured its acreage this year very 
largely from Indiana. There are 2,250 acres now pledged for the com- 
ing campaign. The factory was put up by E. H. Dyer & Co., and cost 
approximately $300,000. Its work has been eminently satisfactory during 
the past campaign, the sugar being faultless and in demand both in 
Michigan and in Chicago. 

The Holland Sugar Company, at Holland, differs in some respects from 
the other companies of the State. A large share of the stock is owned 
by farmers in the vicinity of Holland, who therefore are interested in 
the factory as well as in the growing of beets. Last year the cam- 
paign lasted 55 days. The sugar made was excellent in quality, and met 
with a ready sale at highest market prices. Acres in 1899, 3,700; acres 
in 1900, 2,000. 

The Kalamazoo Sugar Company began its campaign late at their fac-- 
tory north of Kalamazoo. The run was short, and the supply of beets 
limited. The factory has pledged for next year, however, 5,400 acres,~ 
of which 2,200 acres are in Indiana, and 1,000 acres in Ohio. <A series 
of accidents delayed the beginning of the campaign last fall, but the 
work was satisfactory when once operations fully began. The factory 
was erected by F. W. Wolf & Co., and cost $400,000. 

The influences of the factories upon the agriculture of Michigan are 
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very important. In the first place, in the immediate vicinity of the fac- 
tory, and near all railroad stations within 40 miles of the factory, it has 
appreciably increased the selling price of the farms. At Bay City there 
is now a greater activity in real estate transfers than has been witnessed 
in many years, and vacant houses in and about the city are very scarce. 
Farms have sold at a price per acre far in advance of offers of five 
years ago. A host of conversations with leading business men and 
farmers about Bay City lead me to believe that the net advance in real 
estate values due to the establishment of the factories cannot be less 
than 15 per cent, while cases are on record where specific farms have 
been sold at an advance, in one case of 25 per cent, and in another, a very 
large farm, nearly 50 per cent. Land rents for growing beets at from $5 
to $8 per acre. About the other factories in the State the same appre- 
ciation of values is noticeable. About Holland, for instance, the rent 
of land for growing beets has gone from $6 per acre per annum to $8, 
$10, and, where the land was especially well located and of good quality, 
to as high as $12 and $15 per acre. At Holland there are canning fac- 
tories and pickling works, which compete with sugar beets, and draw 
heavily upon the supplies of transient labor. I have visited Kalamazoo, 
and the other localities where factories are located, and find that this 
rise in the price of real estate has in nearly every case followed the 
erection of the factory. 

In the second place, the by-products of the factory are gradually being 
used for feeding live stock, and for fertilizers. In Bay City the supply 
is so large that as yet but a small per cent is thus utilized. Near that 
city, however, I may cite the enterprise of Mr. W. A. Wilder, who fed 
last year several carloads of pulp to his dairy cows, and to young stock 
which he was wintering. The young stock were fed nothing but pulp, 
straw and a little hay. They had no grain. They are now in 
fair condition, ready to turn on grass. His dairy cattle received 
corn silage, hay, grain and beet pulp. The steers ate one and one- 
half bushels per day of the pulp, while the supply to the dairy cows 
was limited to less than one bushel per day. I found a growing feeling 
among the farmers of Bay City in favor of the pulp, and many teams 
are engaged up to late this spring in hauling it away. Many other 
cases may be cited where the pulp is fed extensively, and still others 
where farmers are preparing to ensilo it next year, expecting to rely 
upon it largely as succulent food for dairy cows and pigs. 

The slaked lime is being used as a fertilizer on lands that need it 
near all the factories. Unfortunately, the molasses, rich as it is in 
potash, is at present entirely wasted. 

So far, from the very nature of things, no American seed has been 
used on a commercial scale by our factories. The imported seed in 
1899 was in some cases very unsatisfactory. The repeated tests we have 
made of the seed coming into the State this year show it to be of a very 
much better quailty. A systematic effort ought to be made at once 
to begin the growing of seed. This industry employs a great many 
men, and will demand the highest type of talent to insure success. 

While at the outset it was necessary to employ experts in the various 
divisions of the factory work, and these experts had to be brought in 
from without the boundaries ‘of the State, and even from without the 
boundaries of the United States, I am glad to report that Americans 
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are readily learning the business, and it will not be many campaigns 
before the American factories will be manned throughout by Ameri- 
cans. 

The establishment of the factories has exerted a marked influence 
on the labor market. Employment has been given to men, women and 
children who would otherwise have been idle. During the months of 
June and July, and again in October, the factories have given rise to 
an active demand for persons, possibly not strong enough to do the 
hard work of a farm, but able to do light work, to thin, hoe, and harvest 
the beets. Near most of the factories the supply of such labor has 
not been sufficient. ‘In the campaign of the Michigan Sugar Company 
in 1898, beet raisers found it possible to hire women at from fifty to 
sixty-five cents a day to thin beets. Later in the season, as the labor 
supply proved inadequate, these same women, and children as well, 
asked and received from seventy-five cents to one dollar per day. In 
1899, about the same city, they have received habitually one dollar per 
day and dinner. The prices for this class of labor have varied from 
time to time and in different localities. About Benton Harbor the price 
per day rose to a dollar and a quarter and board. And about all the 
factories, in the very busy season, the daily wages rapidly rose to one 
dollar per day and upward. 

I know of but one case where laborers were brought into the locality 
from a distance for the express purpose of doing the thinning and hoe- 
ing. This was at Alma, where a lot of men were brought from the 
city of Detroit to aid in thinning the beets, which, by reason of the 
extreme wetness of the season, had been too long neglected. The men 
were unaccustomed to field work, and disappeared at the first opportu- 
nity. In brief, then, it may be stated that the introduction of the fac- 
tories has increased both the demand for labor and its value in the 
market. It has furnished employment to a large number of boys that 
would otherwise have been idlers, and to a possibly still larger number 
of women who were sorely in need of the money thus earned. Fortu- 
nately, the thinning and hoeing comes for the most part after the close 
of the common schools, and the topping is over soon after the begin- 
ning of schools in the fall. Thus the work interferes but little with the 
school attendance of the children. 

The busy period of thinning and hoeing lasts about forty days, be- 
ginning in early June, and the harvest, beginning in September, lasts 
well into November, the lifting and topping occurring in September and 
October, and the hauling to the factory continuing through to January 
and even later. 

The plan of furnishing employment during the summer in the fields 
to the men engaged in the factory in the late fall and winter will be tried 
this season by one factory. 

My investigations at all the factories convince me that the estab- 
lishment of this industry has so far resulted in no serious disturbance 
of economic conditions relating to the labor market. There have been 
times near all factories when laber has been scarce and exceptionally 
high prices have been paid. On the whole, however, there has been 
a fair supply to meet the active demand. Mature laboring men have 
found remunerative employment, and the congestion of labor in the 
cities noted in former years has been less conspicuous this season than 
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heretofore. I believe the work of the sugar factories has been one con- 
tributing cause to this healthy economic condition. 

This demand for labor is fairly certain to be permanent, as it seems 
hardly possible that any mac hine can be invented that can take the 
place of the human hand and eye in the operation of thinning, while to 
thin an acre of beets planted in rows eighteen inches apart will require 
the work of an active boy or woman fully six days. 

Turning now to the farmers’ side of the business, we come to the 
question of cost of production. We have raised many acres on the Col- 
lege farm, and I have visited repeatedly every beet growing section of 
the State. By the co- operation of a large number of intelligent beet 
growers, I am able to give approximately the average cost of growing 
beets in the State at large. Here are the items, some “of them estimated, 
it is true, but all of them based on actual and extended experience: 


Cost per acre. 


Plowing, usually subsoiling... 2243056) f)dah et 2 50 
Harrowing, several times 2:6... 5 ie) SE LOG 
ole, 5) ee ste ene eke ROM eae Shen CUM NE Tae ReRechSS ch 2 50 
SOW ERS et thee shits Gait cab ae ee ene 50 
Cultivate «Sie TMM OW Pts Yo ek herds ae of ae 2 40 
Thinning and weeding, and hoeing............ 8 00 
Ralhime sand! Puinoes sss oq) Tosa hes ones Cae 2 00 
POT VUMTOMERY =. kOe 5) Scart= sweets Go atern laces teoatelleta\ aig rs bee Gren 6 00 
Drawine,, average. 2.5. Miles 254.6 6.04 a slaeee exe 6 00 
Prermeheor (tons ab 20C) 2. nie 6) Weak edayt wes fre 3 40 
Tea eA Nk sect ena Sheer et. yet d oh aly sy ert eed ei pipe 3 1138 
PAN? Ode ara ire OS IE ees nea ch beta eons sta $35 43 


This is, of course, an average with all the imperfections that that 
term implies, and does not take into account the rent of land and cost 
of fertilizers. It gives a rough estimate, however, of the actual cost 
to the farmer, and leaves for him next, the question whether the result- 
ing crop will be sufficient to give him a profit over this cost. 

The size of the crop is contingent on the season as well as upon the 
soil and the skill of the farmer. The season of 1898 had been favor- 
able; the season of 1899 was distinctly adverse. The spring was late 
and very wet though May and early June. The temperature for the 
same period was below the normal. As a result, the early sown beet 
seed did not germinate and resowing was deemed necessary. The wet 
May was succeeded by a dry and very hot late June, July and August. 
(See page 103 in bulletin 179.) The crop over the State was, therefore, 
well nigh a failure. On all the sandy lands the crop was practically a 
total failure. On the light loams it was better, and on the alluvial 
soils tending toward muck, it was best of all. Notwithstanding the 
adverse season some farmers harvested as high as 18 to 20 tons per 
acre and made a fair profit. On the other hand, other farmers lost 
practically all the time and money spent on the crop. Some farmers 
sowed the seed on well prepared land, thinned the beets, and then 
abandoned the fields; others carried their crop through the season to 
the harvest, but to meet serious loss and grave disappointment. A 
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visit to beet growers in the various sections of the State, and to the 
factories where the beets were delivered, makes me positive that the 
average yield for the State of acres harvested in 1899 did not exceed 
seven tons, I question whether it exceeded six. In.sandy localities: 
many acres were plowed up without loss farther than the seed, as the 
fields were utilized for other crops. This failure by reason of the ad- 
verse season has made the farmers hesitate about raising beets this 
year, has covered the whole proposition with a dark cloud and made 
the attitude of the farmers as a class, while not hostile, certainly not 
encouraging, and the factories found it difficult to secure sufficient 
acreage for a full campaign in 1900. 

A second result of the adverse season has been a pressure upon the 
factories for a higher price for the beets and for other concessions. 
To this pressure the factories have yielded. The price, this season, 
will be $4.50 per ton for 12 per cent beets, with an addition of 33 13 
cents for each per cent of sugar in the beets over 12. Some factories 
are paying the freight on the beets to the factories. In some cases 
the beets are unloaded free of cost, and in others the beets are received 
at any time, and the farmers are not forced to pit them, with all the 
labor and cost attendant upon that operation. 

The beet growers about Bay City have organized an association for 
mutual instruction in the art of growing beets economically, and for 
the further purpose of securing better prices for their products. The 
association was formed in the late summer of 1899, and has held fre- 
quent meetings through the winter and early spring. I cannot give 
the present actual membership, but am confident that over fifty per 
cent of the growers tributary to the three factories are affiliated with it. 
Similar organizations are found at Kalamazoo for the western part of 
the State. In some of the factories the growers will nominate the tare: 
men and possibly have some voice in the selection of the weighman 
and beet tester, thus entirely removing all grounds for suspicion except 
in the single factor of determining marc. 

The work of these associations cannot fail to be of some educational 
value to the members, and it is education of which the growers stand 
most in need. The growing of beets demands far more careful methods 
of husbandry than those to which our farmers have been accustomed. 
It requires better cultivation, better fertilization, and expenditure of 
more money per acre. It thus broadens the mind and the methods of 
the farmers. ’ 

One of the main arguments at the outset against undertaking to make 
sugar from beets in Michigan was that the period between beet harvest 
and the final freeze up in the fall was too short. California and Ne- 
braska had given little data as to either the possibilities of working up 
frozen beets or the cost of burying in pits, and thus protecting against 
frost. Our factories have had little trouble in working up frozen beets, 
but the cost of pitting and later removing from the pit and hauling to 
cars or factories has been a serious burden on the farmer. Owing to 
the limited capacity of the beet sheds which any factory can possibly 
construct, and the great bulkiness of the crop, it seems inevitable that 
the farmer must deliver his product in installments, as called for by 
the factories. To retain them safely they must be buried, as once freez- 
ing and thawing ruins the roots. The dread of this job of first cover- 
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ing the beet piles with dirt, and afterwards removing with pick and 
shovel the frozen covering, has deterred many farmers from beet grow- 
ing. To obviate this serious difficulty, the Benton Harbor factory will 
undertake to receive all beets as fast as farmers can deliver them this 
year, or will pay the expenses of pitting. 

I am constrained to believe that the wide extension of the beet 
growing at Bay City is due in no small degree to the most excellent 
stone roads radiating far out into the country in all directions, from the 
factories. Beets are hauled in long distances at small expense, simply 
because one driver with a three-horse team hauls not one ton, but possi- 
bly four, or even five, tons. The lack of similar thoroughfares is certainly 
hindering the proper growth of the busines elsewhere. At Alma the 
factory is contributing funds to aid the farmers in building and main- 
taining the gravel roads leading to the factory. 

Over fifty per cent of the beets are hauled to the factories on cars 
which brings them from stations along the various lines from points up 
to forty miles from the factory. The beets are hauled to the station 
when loaded on wagons. Good roads are therefore needed and now 
demanded about the distant towns and villages where the beets are 
grown. | In this way the helpful influence of the factories on the charac- 
ter of the roads is widely extended. 


DOMESTIC SUPPLY OF SUGAR FOR MICHIGAN. 


R. C. KEDZIE, D.SC., LL. D., PROFESSOR OF GHEMISTRY AT THE MICHIGAN AGRI- 
CULTURAL COLLEGE. 


Abstract of a paper read by invitation before the U. S. Industrial 
Commission in Washington, D. C., May 15, 1900, by R. C. Kedzie, M. S., 
M. De: iD Se., 1 1) Wrens 8 Ye 

The hope for a domestic supply of sugar for our people has been 
cherished in Michigan for years. In 1880 the Board of Agriculture 
bought a good supply of seed of sorghum (amber cane) and distributed 
among the farmers for trial, and in 1&81 the legislature passed “An act 
to encourage the manufacture of sugar,’ exempting from taxation for 
five years the apparatus used in making sugar from cane, and offering 
a bounty of two dollars for every hundred pounds of sugar thus made. 
Under this law ten tons of sugar were made from sorghum and $404 paid 
as bounty. Put it was found that sorghum, as grown in our State, was 
not profitable for making sugar, because the proportion of glucose to 
sucrose was too large to permit profitable manufacture of crystallized 
sugar. 

SUGAR BEETS. 


Attention was then turned to the sugar beet as a more promising 
material. In 1890 the College imported more than 400 pounds of the 
seeds of each of four kinds of sugar beets cultivated in Europe, being 
the best kinds raised in Europe. More than 1,600 pounds of such 
seeds were given to our farmers, with directions for planting, culti- 
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vating and harvesting the beets, requesting a sample of the beets for 
analysis. Four hundred farmers received the beet seed and two hun- 
dred and twenty-eight reported results and sent beets for analysis, 
reports being received from thirty-nine counties. The average content 
of sugar in the beet juice was 14.20 per cent, the coefficient of purity 
was above 80 degrees in two hundred specimens, and below 80 degrees 
in twenty-seven. The estimated yield of beets per acre was thirteen 
tons. 

Having thus demonstrated the adaptedness of Michigan to produce 
sugar beets of high quality and well suited for making sugar, the Col- 
lege did not further push these investigations. The agricultural and 
chemical problems were solved, but capitalists and manufacturers were 
not ready to enter and possess this land of promise. 


THE CAMPAIGN OF 1897. 


In 1897 general interest was again awakened in this subject, and 
legislation was secured to promote the manufacture of beet sugar. 
The lively interest taken in this subject by Secretary Willson of the 
Department of Agriculture greatly promoted the efforts of the Col- 
lege. The beet seed furnished by the Department of Agriculture was 
sent to a large number of leading farmers who would undertake to raise 
at least one acre of beets, also to a still larger number of persons whose 
work was of the amateur class. The season was only a fair one for 
sugar beets, the temperature for May and June being 3 degrees F. 
below the normal, and the rainfall in July being five inches above the 
normal, making cultivation difficult; but August and September were 
warm and full of sunshine, and October was nearly 5 degrees F. above 
the normal. The beet crop was quite satisfactory. The specimens of 
beets received for analysis numbered 493 and came from 64 counties. 
The average content of sugar in the juice was 16.08: per cent, and the 
coefficient of purity in 408 samples was above 80 degrees, while in 85 
samples the purity was below 80 degrees, ranging from 62 degrees to 
seventy-nine degrees. In most of these cases of low purity the beets 
were grown on mucky soils. 


THE MICHIGAN SUGAR BEET MAP 


shows the area covered by this investigation, and gives data in regard 
to the sugar beet in the different counties. 

To present the various facts embraced in the preceding tables relating 
to the growth of sugar beets in this State in 1897 in such shape that 
they can be seen at a glance, a sugar beet map is here inserted which 
shows the leading facts in regard to the experiments on this crop in our 
State for the year 1897. 

This map shows by counties the number of samples of beets sent to 
the Experiment Station, the average content of sugar, and the coefficient ; 
of purity. The map speaks for itself: 
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The season of 1898 was favorable for the growth of sugar beets and 
the results showed this in the large percentage of sugar in the juice 
and the coefficient of purity. 
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SUGAR BEETS IN 1899. 


The results of growing sugar beets in 1891 and 1897, and also in 1898, 
were so satisfactory, both in the quality of the beets and the yield per 
acre, that farmers looked for equally good results in 1899, but the 
weather for the growing season in 1899 was so unfavorable that in many 
localities the crop was very unsatisfactory. This was caused by the 
severe drouth during the growing season—the most severe for 36 
years (1864-1900)—even worse than that of 1871, the year when Chicago 
was burned. The rainfall for the three summer months was 3.96 
inches, where the normal rainfall is 9.50 inches. If we add to the actual 
rainfall, the rain of September, 1899 (2.14 inches), we obtain a total 
of 6.10 inches, or one-half the normal rainfall for the four months. 
The rainfall for these months in 1871 was 8.24 inches, or two inches. 
more than in 1899. 

In localities where the drouth was very severe the smallness of the 
yield from this new crop, from which so much had been expected, was 
very discouraging to the farmers, and in some of their meetings resolu- 
tions were adopted not to plant sugar beets. Other crops had suffered 
even more severely, notably wheat; but in the case of so well known a 
crop as wheat the loss might be charged to an inscrutable providence. 
Some farmers seemed to feel that, while the old, old charter of agri- 
culture given to Noah, “While the earth remaineth, seed time and har- 
vest shall not cease,’ would hold good for an old crop, like wheat, 
it could not be relied on for a new and untried crop like sugar beets. 
Yet a careful study of the nature and habits of a new crop and its 
adaptedness to our soil and climate, and to the methods of farming in 
our State, is a wise precaution. - 


Let me call vour attention to the physical basis of sugar beet raising: 


in our State. 
THE SOIL OF LOWER MICHIGAN. 


The physical basis for growing a beet crop is the quality and com- 
position of the soil. In the lower peninsula the soil is technically 
known as the drift. The intermingling of many kinds of soil and the 
porous character of the deposit fit the soil for crops of the tuberous 
class. The lands adjacent to the great lakes and the southern half of 
the peninsula are adapted to the raising of all crops and fruits suited 
to our climate, and especially tubers. 

Many years ago an invitation was extended to leading farmers in 
different counties of Michigan to send specimens for analysis of the 
leading soils which would fairly represent the agricultural soils of the 
county. 

Twenty-eight soils taken from counties that fairly represent the sugar 
beet districts are here selected to show the chemical composition as 
specially related to the demands of this crop, giving the average per- 
centage of lime, potash, phosphoric acid, and ‘the physical condition 
which enables the soil to take up and hold water by capillary attrac- 
tion, and thus withstand drought, or “water-capacity of the soil,” are 
here presented: 


Pe ee 


Pat Sere 
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AVERAGE OF THE MOST IMPORTANT ASH MATERIALS IN THE TWENTY-EIGHT SOILS. 


EPO S rie. ch oe eis esc hae te cee vient tare hr agree wee 1.13 per cent. 
EXCHBat UNC RSeaUA ) roritis cements eros c Niwpeen Seedy etek (gee. SOs: 1.36 per cent. 
TP FIONPIACELONACIO (EygtOpse 8 orzo ire Brabus enciedles ba) neseiove aie aves aor .383 per cent. 


This table shows that the Mic ‘higan soils are rich in the ash materials 
required for sugar beets. Potash is in special demand for this crop, 
and these soils are remarkably rich in this chemical. 


THE WATER-HOLDING CAPACITY OF SOILS. 


The relation of the capacity of soils to hold water by capillarity to 
their power to produce crops is coming into prominence, as the result 
of recent investigations. Prof. W hitney of the Department of Agricul- 
ture is making extended inquiries in regard to this relation of soil and 
water in securing the best conditions for the production of special 
crops. 

The quantity of water which dry soils will thus take up and hold 
varies with the kind and texture of the soil. If 100 grams of dry quartz 
sand are poured into a funnel, with a small filter to prevent the sand 
from running out, and water poured on the sand till completely wet, and 
the excess of water allowed to filter off, it will be found that this sand 
will take up and hold by capillary attraction 25 grams of water, or 
25 per cent of its weight, which is its “water-capacity.” If other 
soils are treated in the same way they will take up different percentages 
of water. A prairie soil on che average took up 62 per cent of water; 
fine soils from river bottoms, 57 per cent. The less water a soil will 
absorb the more rapidly it will part with it, both by filtration and 
evaporation. A soil whose water capacity is less than 33 per cent 
is hable to suffer in dry weather. Some soils by reason of their large 
water-capacity may carry crops successfully through a dry spell where 
other soils would fail for want of storéd moisture. 

In pronouncing upon the crop-producing ability of a soil, its water- 
capacity must be taken into account as one of the conditions of fruit- 
fulness. Measured by this standard we find the Michigan soils are very 
satisfactory, as the average water-capacity of these 28 soils is 47.4 per 
a good defense against drouth unless very severe and long 
continued. 


RAINFALL IN MICHIGAN. 

An adequate and distributed supply of water is an essential condition 
in agriculture. The average rainfall in central Michigan, as shown by 
36 years’ observation at the Agricultural College, is 32 inches; along 
the shores of the great lakes the rainfall is a little larger. 


AVERAGE MONTHLY RAINFALL FOR THE SIX GROWING MONTHS. 
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This shows on the average an abundant rainfall for May, June and 
July, the period when the sugar beet requires plenty of soil moisture, 
when it is grappling with the soil and sending down its tap root to 
secure a hold upon the subsoil and derive its supply of food, both liquid 
and solid, from the deeper soil, and without absolute dependence upon 
the surface soil. In August there is an abrupt drop in the amount of 
rain, and a progressive fall in September and October—the season of 
our “summer dry spell,” often becoming a veritable drought for many 
crops. This is the season of little cloudiness and abundant sunshine, 
when the beet is rapidly growing and packing its cells with sugar. 
If May, June and the first half of July are warm and moist, to establish 
and strengthen the growing plant, and if the balance of summer and 
autumn is hot and dry (short of drought), we have the ideal season for 
growing sugar beets. Essentially sugar is condensed and crystallized 
wind, water and sunshine, and requires for its development warm and 
sunny weather; if the weather is cloudy and rainy during these critical 
ripening months we-would secure large beets and little sugar. 

The distribution of rain during the growing months is a matter of 
importance. If we assume for most crops two inches.of rain per month 
as the minimum, we find that during a period of 36 years in central 
Michigan, for the months of May and June, there was less than two 
inches per month for five times; in July, eleven times; in August and 
October, eighteen times, and in September, fourteen times. If the crop 
is not a surface feeder, like the grains, but a deep feeder, such as the 
tap-root plants, even less than two inches will suffice for a time. But 
if the plant is a sunshine feeder, the absence of moist weather is a 
matter of less consequence during late summer and early autumn, 
and may even be a benefit during the ripening season of the sugar beet. 

It must be conceded that by reason of her soil, climate and penin- 
sular position, Michigan is well adapted to the production of beets for 
making sugar. Another important condition is the intelligence and 
energy of our people. Some Europeans hold up their hands in horror 
at the presumption of our people in supposing that without years of 
training and drill, we have the audacity to assume that we can make 
sugar from beets in competition with the trained workers of Europe. 
What might be called presumption in others may be enterprise with 
Americans. After putting their hand to the plow our people are not 
inclined to look back. One evidence of our inclination to press forward 
is the bounty law of 1897, “to provide for the encouragement of the 
manufacture of beet sugar, and to provide compensation therefor.” 

The law provides that for a period of seven years a bounty of one 
cent a pound shall be paid to the manufacturer for sugar made in 
Michigan from sugar beets grown in this State, provided he shall pay 
to the producer $4 a ton for beets containing 12 per cent of sugar. 

Under the stimulus of this bounty nine factories have been erected 
in this State and more are projected in the near future. The comfort- 
able price paid at their very doors for this new crop made this change in 
rotation of crops very acceptable to farmers. To the three cash crops 
on the farm, wheat, meat and wool, the addition of sugar beets was 
welcome to intelligent farmers, and the price of farm lands in the vicin- 
ity of the factories increased rapidly. To look at this subject through 
the farmer’s eyes, inquiry was made of a farmer who had just unloaded 
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his beets in Bay City in 1898, “How do you like raising sugar beets?” 
“Pretty good! Look at my passbook and you see my beets average 14 
per cent sugar, and I get $4.50 a ton cash.” “How many tons to the 
acre?” “Twenty.” “Then you get $90 an acre for your beet crop. How 
does that compare with dollar wheat?” “Dollar wheat ain’t nowhar!”’ 

Only one factory has received the benefit of the bounty law of 1897. 
The Michigan Sugar Company of Bay City received a part of the bounty 
in 1898. No bounties were paid in 1899, because no money was appro- 
priated for this purpose, but claims for bounty that would call for more 
than $300,000 are now pending. So large a demand upon the State 
treasury, with prospective increase year by year, led the last legislature 
to reduce the bounty to one-half a cent a pound, appropriating $200,000 
to pay this bounty, and repealing the act of 1897, with its cent-a-pound 
bounty. The Governor vetoed this bill, leaying the State without funds 
to pay the bounty, yet leaving the law of 1897 in full force. What will 
be the outcome of this unfortunate conflict between the legislative and 
executive powers of the State is uncertain. Whether the State will 
finally resort to the speedy, respectable and modern form of repudiation, 
by declaring the act unconstitutional, remains to be seen. 


OVER-PRODUCTION OF SUGAR. 


With the large number of factories, present and prospective, fear 
has been expressed that there might be danger of over-production. 
Inquiry was made of the director of the Michigan Sugar Company, as 
to how much sugar his factory would turn out in the year? “About 
6,000,000 pounds.” “So large an amount will go far to supply the needs 
of the State.” “If we can produce 7,500,000 pounds, that will only 
supply the needs of the counties of Bay and Saginaw.” The use of 
sugar is constantly increasing and seems to keep even step with increas- 
ing supplies. 

Our factories produce sugar so pure as not to need refining, but is 
ready for table use just as it comes from the factory; in German par- 
lance, “Sugar of consumption, not sugar for refining.” It does not 
have to pass through the hands of the sugar trust, and thus escapes 
the exactions of that great monopoly. 

Michigan has the physical basis for producing beet sugar of the 
highest quality and in unlimited quantity. We have the soil and eli- 
mate, the coal, limestone and pure water, the intelligent farmers and 
wide-awake business men required for so great an industry, and Michi- 
gan no more needs to import sugar than to send abroad for flour. 


BEET GROWING AND SOIL FERTILITY. * 


Conflicting statements have been made about the influence of growing 
sugar beets on the permanent fertility of the soil. In Europe the rais- 
ing of sugar beets has been followed by a large increase in the pro- 


MICHIGAN BEET SUGAR WINS AN AWARD. 


Since the above was written announcement is received of the prizes awarded to American exhibitors 
at the world’s Exposition in Paris, and in this list we are pleased to see that Michigan beet sugar is 
awarded a prize. . 

The Michigan Sugar Company of Ray City sent a barrel of their sugar to the Department of Agri- 
eulture in Washington. and this was sentasa part of the American exhibit at Paris. It might look 
like presumption to send beet sugar to one of the greatest producers of beet sugar with any hope of 
winning a prize. 

When we remember that this Michigan sugar was the product jvst as it comes from the factory, 
exhibited alongside the refined sugars of France, yet awarded a prize in the orig nal home of the sugar 
beet industry, we are surprised and gratified. It is like ‘Carrying Coals to Newcastle,” and bringing 
home a prize from the colliers! : 
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ductiveness of the soil. As Dr. Wiley told you yesterday, the average 
yield of wheat per acre in France has been increased from seventeen 
bushels to twenty-eight bushels since the introduction of sugar beet 
industry. In both'France and Germany, the sugar beet is considered 
the best crop to precede a crop of wheat. The thorough and clean cul- 
tivation required for sugar beets, not only subduing the soil, but keep- 
ing out the weeds—the tramps and bums of agriculture—all contribute 
to the preparation of the soil for so exhausting a crop as wheat. It is 
not strange, therefore, that beet growing should increase the fertility of 
the land. 

The commercial product of the sugar beet industry—sugar—does not 
contain a particle of fertilizing material; no potash, no phosphoric acid 
and no organic nitrogen. It is a pure carbohydrate, or hydrate of car- 
bon, the carbon derived from the carbonic acid of the air, the oxygen 
and hydrogen from the rain, all these combined and elaborated under 
the force of the sun’s rays in the laboratory of plant life, and thus 
sugar is produced out of wind, water and sunshine. No amount of 
pure sugar taken away from the soil can reduce its crop-producing 
power in the least. When Dr. Wiley’s attention was called to this 
matter, he charged me to say to you that “the export of sugar cannot 
impoverish the soil.” 

Yet the sugar beet is called an exhausting crop. While pure sugar 
contains no fertilizing material, yet to grow the beets, to construct 
nature’s laboratory where she makes her stores of sweetness, a large 
amount of fertilizing materials is required, and if the entire crop 
is removed from the field, speedy reduction of fertility will follow. It is 
the by-products other than sugar, the leaves, crown, pulp and molasses, 
that contain all the elements of fertility in the crop. If these are 
removed from the soil large quantities of potash, phosphoric acid and 
organic nitrogen must be applied to the field to compensate for this 
loss. But if all these waste products are directly or indirectly restored 
to the soil, loss of fertility is averted, and the ground made more pro- 
ductive. The leaves and crowns of the beets should never leave the 
field, being fed to stock or directly returned to the soil. The pulp 
should be converted into beef or milk by feeding to stock, and thug 
furnish manure, or be dried and preserved for distant or future use, 
as proposed in Bay City. Even the residual molasses, containing so 
much potash, should be fed to stock, and not allowed to flow into Sagi- 
naw river. If all these residues are finally returned to the field, the 
loss of fertilizing material on the farm will be prevented. But if these 
are wasted, a large supply of commercial manures, particularly potash 
and phosphates, will be required on our farms. 


THE FARMER AND THE FACTORY. 


The manufacture of beet sugar in this state is a kind of co-operative 
industry, in which the farmer and the manufacturer combine their 
efforts to produce satisfactory results. It is important that there 
should be harmonious action between the parties, and friction and 
even suspicion should be avoided. There are two points in the relations 
of farmers to factories where misunderstanding and friction may spring 
up. 

1. Tare, or deduction from the gross weight of the beets as allow- 
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ance for adhering dirt and insufficient removal of the crowns of the 
beet, is largely left in the hands of-the weighman, and must depend upon 
his honesty and good judgment. But this is a matter which is open 
to the direct inspection of the farmers, and any great injustice would 
soon receive attention from the parties interested. 

2. Mare, or the deduction to be made from the amount of sugar 
found in the beet juice to offset the non-saccharine solids in the beet in 
order to determine the actual amount of sugar in the beets, is a subject 
demanding carefi consideration. The determination of the mare does 
not come directly under the observation of the farmers, and they must 
take it on trust. It is a matter easily slurred over, and the farmer 
may be defrauded to an extent he little suspects. 

The mare adopted for sugar beets by the Chemical Division of the 
Department of Agriculture is 5 per cent, and chemists generally agree 
with Dr. Wiley. The examination of sugar beets in this chemical 
laboratory gives almost identically the same factor. The students 
in our beet sugar class this season have examined this subject carefully. 
The results were not entirely satisfactory, because the beets used had 
been stored five months in a cellar, were somewhat wilted, and there- 
fore gave too large a per cent for marc. The average results of many 
analyses reported by seven of these students are as follows: 


i 7 BAR ae lg Re ery Be Pe eo ae Bd Ser BR BZ 5.30% Marc. 
SMT, » tree Fe: Pent Lk Be Rages tee a ty oY SOG a: ater 
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Making allowance for the partially dried condition of these beets, it 
would seem that 5% mare for these beets, as they come from the soil, 
would be ample. 

One of our senior class chose “The Composition of Sugar Beets” as 
the subject for his graduating thesis, using beets that had likewise been 
stored for several months. In thirty-three separate determinations the 
mare was found to be 5.45%. The mare, by Pellet’s method (ten sam- 
ples), was 4.93%. In all these trials water was used to remove the 
sugar from the pulped beet. 

In extracting the sugar by the alcoholic method he found the process 
less satisfactory, because the sugar was not entirely removed by the 
alcohol, a sensible quantity of sugar remaining in the residue, from 
which water readily removed sugar by washing. In manufacturing, 
the sugar is not extracted from the beets by alcohol, but entirely by 
water. It would seem reasonable that the determination of the mare 
should also be made by water and not by alcohol. 

A factory may arbitrarily select a mare to suit itself, quite different 
from that of the chemist. Instead of a mare of 5%, if he adopts a mare 
largely in excess, and the farmer is without notice of this severe eut 
in estimating his produce, serious injustice may result. It is possible 
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that a factory may offer large prices for beets and extra inducements 
for patronage and yet even up matters by fixing upon a mare of 10% 
or 12%. Dr. Wiley, at the “Round-up” of Farmers’ Institutes at Ann 
Arbor, said that “any mare on sugar beets beyond 5% was robbery.” 


THE ESSENTIAL OIL INDUSTRY OF MICHIGAN. 


HON. ALBERT M. TODD. 


The essential oil industry of the United States is confined mostly 
within the limits of the State of Michigan, and to the production of oil 
of peppermint almost entirely, although other essential oils are dis- 
tilled in a smaller way and to a slight extent in other states. Pep- 
permint probably represents in value 90 per cent of all the essential 
oils combined produced in this country; hence this sketch will be de- 
voted mostly to that plant alone. 

The first printed mention of peppermint is found in “Ray’s Historia 
Plantarum,” published nearly three centuries ago, the plant being men- 
tioned only as used in the dry state for medicinal purposes. The culti- 
vation of peppermint and the distillation therefrom of an aromatic 
oil was begun first in a very small way in Mitcham, England, a hun- 
dred and fifty years ago, about twenty-five miles southwest of London. 
The beginning was exceedingy crude, the plants being placed in a little 
eopper receptacle filled with water, over which a cover was fitted with 
elay, so that the steam should only escape through the opening made 
for the purpose, from which a pipe started, which passed through cold 

water by which the steam was condensed which contained the oil. The 
industry does not appear, however, to have developed very rapidly, 
as there was scarcely more than one thousand pounds of the oil dis- 
tilled annually fifty years later, and it was not until its introduction 
into America, which occurred early in the present century, that distil- 
leries in any commercial way were first erected in the State of New 
York. 

The peppermint industry appears to have been founded in Michigan 
about 1835 and the plant was grown slightly in Ohio at the time, these 
two states and New York being the only states in which the culture has 
been undertaken in any commercial way until perhaps twenty years ago, 
when it spread to some of the northern counties of Indiana, near the 
Michigan line. 

It is a matter in which the people of Michigan feel a just pride that 
the soil and climate of our State, probably affected by the salutary 
influences of the great lakes, as well as the progress and industry of 
her citizens, have enabled us not only to take the foremost place, but 
actually to make the industry in the State of New York, which for about 
fifty years held the chief place, a thing of the past. Whereas, fifty 
years ago three-fourths of the peppermint of the country was grown 
in New York, now less than ten per cent is produced there, while nearly, 
if not quite, seventy-five per cent is produced in Michigan, and the re- 
mainder in northern Indiana, joining our own producing district. 
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The planting, cultivation and distillation may be briefly mentioned as 
follows: Furrows are marked three feet t apart, into which the roots 
and runners (root-stocks) are stretched by workmen, who carry them 
in sacks slung over their shoulders, so there shall be one or two living 
runners everywhere in the row. These runners are about a quarter inch 
in diameter and from one to three or more feet long, and are produced 
from the “new” mint the same season it is planted. They grow very 
thickly both above and just under the surface, meeting each other 
between the rows, so that after the crop is mown and raked it has the 
appearance dls of a sod, on account of the young shoots of mint 
which start from these runners 

If the runners (or “roots,” as " they are generally, but incorrectly 
called) are good, well planted, with favorable conditions, a sprout will 
appear above the ground every two or three inches in the row in two 
weeks after planting, and more will continue to come for a month 
later. These runners have the same relation to the transmission of life 
that seeds do in wheat and clover, whereas the nutrition for growing 
the crop after the plant food in the runners is exhausted, is furnished 
by very fine hairy rootlets which appear about a month after planting, 
and which fill the soil at a lower level than the runners, but being so 
very fine have escaped the observation of many. There is a common 
belief that the runners (half of which are just below the surface of the 
ground) give nourishment to the plant, but this is a mistake. 

Soon as the rows are visible, cultivating and hoeing begin, and are 
continued until July, when the last ‘‘weeding”’ is done by hand. Culti- 
vation should, however, cease when the true roots reach out into the 
earth near the center between the rows, as they should not be disturbed 
too much by the cultivators. If during the succeeding winter the run- 
ners are not killed, there will be a “second” or “old” crop grow spon- 
taneously without resetting, covering the ground like clover. Some 
farmers plow the ground over as soon as the first crop is harvested, and 
harrow it the second vear, treating it more or less as they do the 
first crop, while some let it lie undisturbed, simply pulling the weeds 
by hand. Both plans have their advantages, but the replowing appears 
generally to be better, as it keeps the soil more friable, and protects the 
roots against winter-killing by covering them with earth, and also will 
destroy grasshopper eggs, w hich are often deposited in the fall, and 
which sometimes prove disastrous to the crop. It does not always 
happen that the plowing proves advantageous, depending upon the 
nature of the succeeding season. 

The process of distillation is very simple, although, as in every other 
business, intelligent care, pr omptness and the best apparatus and im- 
plements are necessary for success. The mint after being mown is 
allowed to dry as muc has may be without endangering the ‘loss of the 
leaves and blossoms in handling, as they contain all the oil. After 
being properly ‘‘wilted,” it is drawn direct to the distillery, where it 
is placed in large wooden vats, holding from one to two tons each. 
After a vat is filled a tight cover is closed over it and steam from a 
large engine boiler is let into the bottom of the vat through a valve. 
The oil is contained in microscopic cells in the leaves and blossoms, 
through which the steam passes, and which are ruptured by the heat, 
and the oil thus escaping from the leaves is carried upward with the 
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steam to the top of the vat, where it escapes through a “changing 
valve” to the condensing apparatus. 

The steam, having been condensed, is a mixture of oil and water, 
which flows into the separating “receiver,” where the oil collects on the 
top, the water passing out through an opening in the bottom with an 
overflow pipe, which rises on the outside to a point on a level with the 
fluid inside, as in ordinary chemists’ receivers, intended to separate 
-liquids of varying specific gravity. The water thus separated, however, 
holds a slight amount of oil in solution, hence it should be forced again 
into the boiler to be reconverted into steam and continuously used, hay- 
ing the additional advantage of being distilled and free from impurities 
which corrode the boiler. Most distilleries, however, allow this dis- 
tilled water to run to waste. It was formerly bottled and sold in 
England, while the amount annually wasted in this country is several 
million pounds. 

As the value of the oil depends largely upon its fine aroma, which 
can only be secured by the most careful cultivation and distillation, 
the successful production of peppermint requires constant care. Some 
growers carelessly allow weeds and other foreign plants to become 
mixed with the mint, which injures its aroma and purity, decreasing 
the value. Owing to more intelligent selection of soil, and improved 
varieties of plants, the yield per acre has increased during the past 
fifteen years, so that while formerly the average yield was not over 
twelve pounds, it is now over twenty pounds per acre. The price, how- 
ever, has declined so rapidly, owing to over production, that even at the 
increased yield it has become unprofitable to most growers during 
the past two or three years. Formerly the price ranged. generally from 
$2 to $5 per pound, and in “some instances as high as $8, whereas the 
average price to the growers during the last two years has not been over 
70 cents, at which price it is unprofitable. In order, however, to make 
up for the deficiency caused by the fall in price, growers have resorted 
to the expedient of curing the herb from which the oil has been ex- 
tracted for rough forage for horses and cattle, which is called “mint 
hay-’ [tis excellent for dairy cows, is an ideal food for sheep, and 
horses will “winter” on it nicely, although it is not suitable for them 
during the working season. 

The writer has a mint farm in Allegan county of nearly two thou- 
sand acres, containing large distilleries with boilers for generating 
steam, running engines, etc., of about five hundred horse-power com- 
bined, and where he grows annually from eight hundred to one thou- 
sand acres of mint, besides other crops. On this farm a block of large 
stock barns has just been erected capable of accommodating five hun- 
dred cattle, with a storage capacity of about three thousand tons of hay 
and silage. The latter is contained in six silos about forty feet in 
height and from twenty to twenty-six feet in diameter. The silos are 
placed in the center, and from these the six wings radiate in six direc- 
tions, like the points of a star. As the barn is built upon decomposed 
vegetation, which is soft and yielding, one hundred and sixty-eight 
piers of masonry were started on the “hardpan” below, the water being 
pumped out from each while being built. About one thousand loads of — 
sand were used in the foundations for the silos and around them. It 
was found necessary, in order to keep the soil in sufficiently rich con- 
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dition to raise peppermint successfully, to return all the “mint hay” 
to the land, and this could be best accomplished by first feeding to 
stock, as it is difficult to plow under in the form it leaves the distillery. 
On this farm, “Campania,” about one hundred men are employed during 
the busy season, and one hundred horses for performing the various 
kinds of work. 

Among the other oils distilled in this country are spearmint, worm- 
wood, tansy, wintergreen, sassafras and pennyroyal, but the combined 
value of all of these is but a fraction of that of peppermint alone. The 
amount of peppermint produced in the United States annually may be 
estimated at about 200,000 pounds, more than three-fourths of which is 
produced in Michigan. 
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REPORT OF THE TRANSACTIONS OF THE SOCIETY FOR THE 


YEAR 1899, AND PROCEEDINGS OF THE WINTER 
MEETING OF THE EXECUTIVE COM- 
MITTEE, JANUARY, 1900. 


OFFICERS FOR 1899. 


President—M. P. SANDERSON Midland. 
Vice-President— 

Treasurer—C. W. YOUNG, Paw Paw. 

Secretary—I. H. BU TTERFIELD, Agricultural College. 


EXECUTIVE COMMITTEE. 


Term ending January, 1900. 


LO UP a ENS RES ed ae a a a A Howell, Livingston county. 
RetSune Vy NAT nee eee A ys es se ae Jackson, Jackson county. 

ny TDA IGT Rs sere eo OL. Se bar Aue he te cere ee oe Olivet, Eaton county. 

PE SESISTIE os ee ee hoe eh oooh aeel Battle Creek, Calhoun county. 
RMR SO WIC (28-2 SE ito tent: Lair senses caeneut Gah en racer Grand Blanc, Genesee county. 
Reema aA EA oe ae he Ls Anya. he okloe ies, Ne ae Grand Rapids, Kent county. 
AMMA UESS ELECT 1S i,k Pe eae cet Pca tae Ooms Pontiac, Oakland county. 

Les 5 Ue 2 N11 Fp ee an ane ee A INE PERS ard Stanton, Montcalm county. 

2g DS) 425 CS ae ages a Se AY OE gS, Harriette, Wexford county. 
Whig Dish C7226 IRN i Nie a cm gmuer TN  AnER an Me a NW OS | Volinia, Cass county. 


Term ending January, 1901. 


TLE EET LCS 1s Sa Rs pes Naan AP Dp cme Bay City, Bay county. 

WwW SPATS S|. 7 a Ria Se aL oe oe eee Byron, Shiawassee county 
ROE GGEA hoc! 2 ya. Seek ee Mendon, St. J oseph county. 

© T/T Ts 10 5470 DOR ee ns A REN ene re neva atin ue Hamburg, Livingston county. 

Wire RB OY GCI s00 8 si..d ae eee ae Mais | ae Gees Delhi Mills, Washtenaw county. 
EPCOS Br, {hn oie ee ve ce Oe eine eee Grand Rapids, Kent county. 
PRMBECMRS LES ro feeb. ne tns eo ena we ee Grand Rapids, Kent county. 
ig TESA GG Lin 0) 0 eg ee ees, See he Senn OW Geb Tecumseh, Lenawee county. 
STUUR TON FF Dal 9 cos eid, Sa he ire aoa, ote Romeo, Macomb county. 
Dis ihe, Lh slats Fe s2 Ree Oe one ir ei en ceria aie ay fet Grand Rapids, Kent county. 


EX-PRESIDENTS. | 


Members Ex-Officio. 


Saree CONETAMR ste er Se eho I Se oa ore East Saginaw, Saginaw county. 
eat WV NIM PRE) ook Moe ida foe ore athe an Boe Romeo, Macomb county. 
WalltimsCGhamiberlainees. 26 sec. s-sese Soe eee Three Oaks, Berrien county. 
RRP ae!) At ERs PAS, oh ee orto te, a eS Marshall, Calhoun county. 

Sie Virmiach NOT Cn ck eA otc, Ser teen Beas ta es Ween Ae Detroit, Wayne county. 


* To fill vacancy. 
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STANDING COMMITTEES AND EXECUTIVE SUPERINTENDENTS. 


BUSINESS COMMITTEE. 
Eugene Fifield, Eugene Jones and Secretary. 


TRANSPORTATION COMMITTEE. 
L. J. Rindge, Eugene Jones, S. O. Bush. 


PROGRAM COMMITTEE. 
Eugene Fifield, H. H. Hinds and Secretary. 


RECEPTION COMMITTEE. 
J. E. Rice, L. J. Rindge, M. P. Anderson. 


PREMIUM LIST COMMITTEE. 


William Ball, F. L. Reed, W. E. Boyden, John Lessiter, L. W. Barres, 
Frank Maynard, J. E. Rice. 


COMMITTEE ON RULES. 
Eugene Fifield, H. H. Hinds, E. W. Hardy. 


FINANCE COMMITTEE. 
H. R. Dewey, F. E. Skeels, John McKay. 


GENERAL SUPERINTENDENT. 
Eugene Fifield. 


CHIEF MARSHAL. 
H. H. Hinds. 


EXECUTIVE SUPERINTENDENTS. 


Cattle—W. E. Boyden. Manufactured Goods and Supt. of Main 
Horses, speed—Eugene Fifield. Building—F. E. Skeels. 
Horses, Roadsters, Draft and Pony | Art—F. E. Skeels. 

Classes—H. H. Hinds. Needle Work and Children’s Work—Mys. 
Sheep—John Lessiter. F. E. Skeels. 
Swine—L. W. Barnes. Special and School Exhibits, except Specials 
Poultry—C. W. Waldron. on Fruits—Frank Maynard. 5 
Dairy, Bees and Honey—M. J. Gard; G. | Horticulture—R. D. Graham. 

H. True, assistant. Gates—William Ball. 
Farm and Garden Products—F. L. Reed. | Police—E. W. Hardy. 
Vehicles—S. O. Bush. Forage—W. E. Boyden. 
Agricultural Implements and Machinery— | Booths and Privileges—H. R. Dewey. 

W. P. Custard. Miscellaneous Exhibits—John McKay. 
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PROCEEDINGS OF THE EXECUTIVE COMMITTEE. 


The committee met at Sweet’s Hotel, Grand Rapids, Monday evening, 
September 25, at 8 o’clock p. m. 

Present: The president, secretary, treasurer, Messrs. Hardy, May- 
nard, Reed, Bush, Dewey, Graham, Lessiter, Rice, Hinds, Skeels, Gard, 
Fifield, Barnes, Ball, Boyden, Waldron, Rindge. 

Superintendents reported large exhibits in their respective depart- 
ments. 

It was moved and carried that the Mail Carriers’ Band be employed 
for evening exhibition. 

The north office of the cattle barn was designated as the place for 
holding the election for officers. 

J. E. Barringer of Macomb county, J. W. Cochrane of Midland county 
and John A. Hoffman of Kalamazoo county were appointed judges of 
election. 

It was moved and carried that a caucus of the Society for the nomi- 
nation of officers be held at the office of the president, on the fair 
grounds, at 3 o’clock p. m., on Wednesday, September 27. Adjourned. 


CAUCUS. 


Pursuant to call, a caucus of the Society was held at the office of the 
president on Wednesday, September 27, at 3 o’clock p. m. 

William Ball was elected chairman and I, H. Butterfield secretary. 

On motion, proceeded to nominate officers to be voted for at the regu- 
lar election, as follows: 


For president—M. P. Anderson. 

For vice president—L. J. Rindge. 

For treasurer—C. W. Young. 

For secretary—I. H. Butterfield. 

For members of executive committee for two years—E. W. Hardy, 
Frank Maynard, F. lL. Reed, S. O. Bush, H..R. Dewey, R. D. Graham, 
John Lessiter, H. H. Hinds, F. E. Skeels, Dexter Horton. Adjourned. 


The executive committee met at. Sweet’s Hotel, Grand Rapids, 
Thursday evening. The judges of election reported that the names 
placed in nomination at the Society caucus had received a majority of 
all the votes cast, and the president declared them elected. 
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OFFICERS FOR 1900. 


President—M. P. ANDERSON, Midland. 
Vice-President—L. J. RINDGE, Grand Rapids. 
Treasurer—C. W. YOUNG, Paw Paw. 

Secretary—I. H. BUTTERFIELD, Agricultural College. 


Society address, Secretary State Agricultural Society, 
Grand Rapids, Mich. 


EXECUTIVE COMMITTEE. 


Term ending January, 1901. 


MOEN ewEATEl Gt iene cee cts NAN ts Ae sent ore Bay City, Bay county. 

VUE PES ATTOS i age ents ope te es ghia Mee Ee Byron, Shiawassee county. 

17 Page! Se OL TTS) a sf 0 Can er aed ee BRM, en ADO Cea, ae? ot Mendon, St. Joseph county. 
VTA ES aa 1 BEA IER AO can Pe ee eae anaes enn noe Ear, Hamburg, Livingston county. 
Ree Beeb OVOON an tac cicle eehe eeke mae as aie ee Delhi Mills, Washtenaw county. 
LE eoge tare? A OTE Sa Siege es iced ean ee Weert oe poeta Grand Rapids, Kent county. 

dn Blos [RCC along nie tt ean RA AOE A Oc Berea Ee ee Ov Grand Rapids, Kent county. 
PEER MALO OI 2s, 28. fh 1d alse se ont besa Tecumseh, Lenawee county. 
SUNIL UY tress wr eet eea hwo ae Wemie Se anver cet Bead Os Romeo, Macomb county. 
LIRA EL ORME 8 or ec hegeld toc bnc es cis a en oe ee Kalamazoo, Kalamazoo county. 


Term ending January, 1902. 


PAV ARO UNF ates otaten ota eh ah «oa ee ieee Howell, Livingston county. 
i iafiy ail key dV aac eG Rl ey ey np lee eee. etn den ty coe Jackson, Jackson county. z 
ROPER OG: 5 ie fone tyccdh e. ivi ay- ida ee ee Olivet, Eaton county. 
5 (SBTC TE see, a ee oie Al Owls Fo het he i ine ee oP Battle Creek, Calhoun county. 
IPE CWVOMY G). tia ene he ohare othe ehnees oeeeee Grand Blanc, Genesee county. 
124. 1D) AC ae asa c heh aes 0 oh ge eee ane dee ie oe i) Ode Grand Rapids, Kent county. 
SOP TMINCSSITOR yey, ee tea tel 2 aN Eaten tas Re aoe ee Pontiac, Oakland county. 
Ree mELINGSt eae ke Bory ee ty oe bot sas oreo chew aire Stanton, Montcalm county. 
HUES KGCINI SS 6 tin os coker AC Pe he oda ue near Grand Rapids, Kent county. 
DO riSTELOUUOMe sector ate, ikon Stee Men erik aoa Fenton, Genesee county. 

EX-PRESIDENTS. 

Members Ex-Officio. 

Wise Ree NRCDDCL Sc cack hers a eek AA ee rg ee ardent East Saginaw, Saginaw county. 
CRCON EOD VWs EeDULE Date: oe igen Ss MIR Sao te ree Romeo, Macomb county. 
MiLsthuny Oram beriaie. at. eoe <0.) et ocihews C2 iwi <p Three Oaks, Berrien county. 
Jey GAN 5 hia (eee oe oe re een te gee min mpi fre A Marshall, Calhoun county. 
ee AV VA ME ce INO Ree os Ec cus aot, sera Wee atin toe RE Detroit, Wayne county. 


Executive committee met at Sweets’ Hotel, Friday evening, September 
29, at 8 o’clock.p. m. All members present. 

Verbal reports were received from the executive superintendents re- 
lating to their departments. 

On behalf of the committee, Mr. Ball presented a gold-headed cane 
to Mr. M. J. Gard, who retires as member of the executive committee. 

On motion, Mr. Gard was invited to attend future meetings of the 
committee as an honorary member. 
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THE FAIR OF 1899. 


The annual fair was held on the grounds of the West Michigan Agri- 
cultural Society at Grand Rapids, September 25 to 29, inclusive. 

The weather throughout the week was stormy and unusually cold for 
the season of the year. 

The exhibit in all departments was large, and, notwithstanding the 
weather, the attendance was greater than in 1898. 

The report of the business committee, secretary and treasurer will 
show the result financially. 


WINTER MEETING OF THE EXECUTIVE COMMITTEE. 


The winter meeting was called to meet at Hudson House, Lansing, 
Monday evening, January 8, at 8 o’clock p. m. A quorum not being 
present, the meeting was adjourned to meet at Sweet’s Hotel, Grand 
Rapids, Tuesday, February 20, at 8 o’clock p. m. 


TUESDAY, FEBRUARY 20. 


Committee met as per adjournment at Sweet’s Hotel, Grand Rapids. 

Called to order by the president. 

Roll called, and the following members present: President, vice 
president, treasurer, secretary and Messrs. Fifield, Barnes, Custard, 
Ball, Boyden, Jones, Rice, Waldron, McKay, Hardy, Maynard, Reed, 
Dewey, Graham, Lessiter, Hinds, Skeels, Horton. 

President Anderson delivered the annual address, as follows: 


PRESIDENT’S ADDRESS. 


Gentlemen of the Executive Committee of the Michigan State Agri- 
cultural Society: ' 

The last exhibition of this society closed the half century of its use- 
fulness. It is useless for me to dwell upon what has been done in the 
past as the history of the society speaks for itself. Many of us have 
been with it long enough to have seen it flowing with surplus wealth, 
and hustling at other times endeavoring to pay its debts. I regret very 
much that the centennial exhibition, which was one of the best in its 
history, was so handicapped by inclement weather. Almost any kind 
of business can stand a little wetting, but to be almost drowned, frozen 
and struck by lightning, all at nearly the same time, usually proves 
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disastrous. In all my past eighteen years’ experience with the work- 
ings of this society I never experienced such as it had to contend with 
during its last exhibition. I had flattered myself that the semi-cen- 
tennial was to go down in the society’s history as one of the best both 
in class of exhibits and finances. In the former I was not disappointed, 
but in the latter I was, although I must confess that the final showing 
came out quite beyond my expectations, as I looked for a large deficit, 
while we were struggling with the weather. It is evident that the 
business management was all that could be wished, and every member 
did his best to make it a financial success. I wish to make a special 
mention of our general superintendent, Mr. Fifield, who threw his whole 
energy and business experience toward the success of the fair. 

I cannot refrain from mentioning superintendent of booths and privi- 
leges, Mr. Dewey. When I received the final figures I found that he 
had collected and paid in $2,918.13 out of the mud, rain, freezing, cyclone 
week. I might make mention of others, but it would include the 
entire list of superintendents, as all worked together with a determina- 
tion to make it a success. 

ADVERTISING. 


The committee the past year did not follow out the usual methods 
of advertising, but introduced a personal mailing method which proved 
to be wise, as the increase in railroad coupons indicated. It is a known 
fact that there were more people from a distance than ever before, 
which I attribute to the method of advertising and would recommend its 
continuation. The amount of railroad coupons, reaching nearly $6,000, 
is an indication of the benefit derived by the change. 


FAIR DATES. 


In past vears the second week in September has proven, with very 
few exceptions, the best September week. From 20th to 30th, there 
is usually a disturbance in getting out of summer into fall, or the 
equinoctial period, that makes fair weather very uncertain. 


EVENING ENTERTAINMENTS. 


I was not favorably impressed with the proposition of night exhibi- 
tions, but inasmuch as a call for it seemed to be from a source that 
would suffer equally with the society should it prove a failure, the 
committee thought best to yield to the request, knowing that it meant 
the hardest kind of work and a great deal more responsibility, for the 
police department especially; and no one knows better what it means 
to have night attractions than Superintendent of Police Mr. Hardy, 
who left nothing uncared for, his plans being admirably carried out. 
Had the weather been warm. and the lighting been perfect, a much 
larger attendance undoubtedly would have been. secured. Unfortunately 
both weather and lights were a failure. 

4 
EXHIBITS. 

The class of exhibits far excelled any previous exhibition in every 
department. Carriages, machinery, live stock and art hall never looked 
better, in my judgment, than they did at the last exhibition. 
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ATTRACTIONS. 


The days have passed by when the people will be content with horses 
alone. There must be a mixed lot and no one can say that the attrac- 
tions for 1899 were not of sufficient variety to please the people. 

Had the weather been warm enough to have permitted the people 
to keep comfortably warm on the grand stand there would not have 
been standing room. The plan of ‘‘variety of attractions” I would 
recommend to be continued. 


PROMPT ATTENDANCE OF SUPERINTENDENTS. 


It is very important that each superintendent should be on the 
ground Friday morning preceding the fair. There are so many details 
and each superintendent has all he can do to care for his own depart- 
ment, hence it is his duty to be at his post, unless he is unable to be 
present; if so, he should notify the president, that he may have the 
department taken care of. 


RENTS AND PRIVILEGES. 


The announcement was made before the fair that all objectionable 
features would-be promptly closed up. I have not learned that any- 
thing of the kind was admitted. As President Butterfield, in his annual 
address ably expressed, “The Midway at the Columbian Fair, followed 
by street fairs, allowed exhibitions that were not always consistent 
with good morals.” I believe that the street fairs are as a rule con- 
ducted with the idea that it is everybody’s fair; that anything the State 
Agricultural Society has ever had looked very tame when compared 
with the average street fair show. . 

The advance payment system adopted by the superintendent proved 
to be a success, as his report shows. 


SCHOOL EXHIBITS. 


This department seems to meet with much favor, as shown by the 
large increase in exhibits the past year, occupying more space than the 
needle department. I believe this a good branch to cultivate, as it 
brings the children of today in touch with the State society, who by 
and by will be participants in its management. 


PREMIUM LISTS. 
e 


In my judgment premium lists should be printed and sent out at 
the earliest possible moment. I believe it would increase the interest 
and attendance. 


TRANSPORTATION. 


The past arrangements with the several railroad companies should be 
continued upon the mutual plan.* A little confusion arose last fall, as 
the terms given by the railroad companies were not uniform. Under 
the head of Transportation (premium list, page 107), it says: “The fol- 
Yowing railroads will transport live stock, implements and articles for 
exhibition, to and from the fair, on the following conditions: 


* 
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Flint & Pere Marquette. 

Michigan Central and all branches. 

Grand Rapids & Indiana. 

Chicago & West Michigan. 

Detroit, Grand Rapids & Western, Ann Arbor. 
Chicago, Kalamazoo & Saginaw. 

Manistee & North Eastern. 

Lake Shore & Michigan Southern (except horses). 
Grand Trunk System in Michigan (except horses). 


Condition No. 4 says: “Shipments of race horses will not receive the 
benefit of this arrangement.” © 

In the exception of the L. S. & M.S. and G. T. system, if they intended 

to apply only to race horses, it was a little confusing. 
The co-operation of the railroads and the past relations, which have 
been of the most friendly nature, should be continued. The one fare 
for the round trip, with State Fair admission, meets with favor and is 
a mutual benefit to both railroads and society, as well as a convenience 
to visitors, as they avoid being caught in the rush at the ticket office. 


FINALLY. 


When we take into consideration the fact that the season of 1899 was, 
in regard to agricultural and horticultural products, almost a total 
failure, we should congratulate ourselves upon the splendid showing 
made, and not get disheartened, but enter into the coming campaign 
with renewed energy, maintaining the economic principles which this 
society has adopted, and I believe we shall be rewarded with success. 


On motion, R. D. Graham, H. H. Hinds and L. J. Rindge were ap- 
pointed a committee on president’s address to report to executive 
committee. 
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REPORT OF THE SECRETARY. 


I haye received and paid over to the treasurer during the year— 


For membership tickets sold... ......5.s0..5. $510 O00 
Por stall rents collected ys :..5 45 60-26 eee ee 245 10 
Mahal. Beso UeAA. G Ae net ae a ee $755 10 


The following gives the number of entries in each class, and the 


amount of premiums offered and amount awarded: 


Class. 


WOH Wwe 


~ 
~ 


10. 


16. 


20. 


4 


MID ok wwe 


CATTUE: 
Amount Amount 
Entries. offered. awarded. 
PHORGHOLNG tA hee a ee oe ee ee 51 $285 00 $263 00 
IDEYONS sere cere. 34 285 00 267 OO 
ELQTOLOTOS A iAe tues Mets oe A dS See 46 285 00 267 00 
PICTSOVS* 48 cee ea nL Ee eee ets eee 55 285 00 278 00 
ASANO NN AVE. bol Ca! ie Mae aL tt pomehy, Se 32 285 00 230 00 
Aberdeen tAMous:. ©. e ce eae 26 285 00 241 00 
Elolstemibiricsiany: cmon. nae at noe ee 13 285 00 125 00 
Ped¥Polledseky carts: ulna wits ean ene 24 285 00 226. 00 
tCAURLG Fors ctt Adhere dete a 21 144 00 101 00 
Olall SEN ser teticaae als fon te eae os 302 $2,424 00 $1,99 q 
AN : ou $2,424 0 : 998 00 81,998 00 
HORSES. 
Standard bred roadsters............... 89 4267 00 $233 00 
Roadsters—not standard............. 32 138 00 95 00 
Carriage Horses! 3. ot eee oe ee 35 160 00 131 00 
PAGGlIEMOLESES hes. Acs oe ee eee 5 36 00 18 00 
Eforses forall works s40.00 oe a? 21 236 00 110 00 
Cleveland =Bays:- a0) ae ee 4 235 00 39 00 
RrenchwOog else.) oh men ee ere 3 235 00 39 O00 
Le Eo) ict c= te ORS Ree Pan ERAN IY me sae 230100 | payee 
BGT GherOnss s Wake Me aoe eke mee 28 235 00 156 00 
Clydesdale or English Shire......... 9 235 00 73 00 
GradevDr atts «san sean cess eee ee 12 133 00 69 OO 
SHetland@eOnlesnae rat eee eee Diplomas, eee 
MObAls  SeRy nyt ce ee ee Ee 2: $2,135 $965 
otals. 38 pH18R ve $965 00 965 00 
and 12 diplomas. 
HORSES—SPEED. 
Free-for-all trot—not filled. 
2320 class—trotting .................- 8 $300 00 $300 00 
2:80 ClaSS—PACINS.... 2)... tee le) es 6 300. 00 300. 00 
SC LARS —PACINEs. Aaya einen ete natok 6 300 00 200 00 
25 Glass — trOvnIne Se jee eee 4 300. 00 300. 00 
2:40 class—trotpims ... 6)... so ose 10 300 00 300 00 
PreO CLASS — EPO WAS sb Le ah. ke ee 5 300 00 300 00 
2:00 (Class— aCe fs/a5. jose es lo aS 7 300 00 300 00 
asco CLASS=—DACIN Ona ye Oh elem 6 300 00 300 00 
2:20 class—trotting ............../.. 11 300 00 300 00 
212 CLASS —— PACINO. Pees BT age ace one 3 270 00 270 00 
2:40 class, three-year-old—trot or pace 5) 150° 00 150 00 
$3,450 00 $3,120 00 


ROTA SS. Ae eee ea ee eee: rhe. 71 


$3,120 00 
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SHEEP 
Class. 
Bemernmorcan Merino: . <2... oe. cei cnc so eve ° 92 S168 00 $168 00 
ga) Rambouillet-Merino.......+.......5: 46 126 00 126 00 
PEC AnNOMVerINO© vo. asset hes ges ews 62 126 00 121 00 
PSMEICH COLON Se aes es ct oNea oe wa oh ox ele 40 114 00 114 00 
Satreee POT GOSUGE CMe fie ioig.c.c-caes Astvole Ges elsus ohio 52 114 00 114 00 
PIMMMANOUS WONG: . we. Sea. 6 See eB tee hw wees 59 114 00 114 00 
PEMESEITOPS MITC siac1)tcis oct okt decree cates 89 126 00 126 00 
201, ABI A aa) oft cl ie aaa eee eee eee ee 42 114 00 114 00 
OP LOLG: WOW Is. ois. 2 sees ae Ceres ine clon 103 114 00 114 00 
SOIREE SOMEDHIYOLO WE ocfee.. rn esc bln oo A oie cis cies 28 114 00 65 00 
PEVOUMEG: DOTSCb. = c.g6n. foe wc asks cai e 53 114 00 102 00 
S38. SL EUTES A215) 0) rr ee ee athe 13 54 00 36 00 
LON ee IS Ne eS Ae re ain dee 679 $1,398 00 $1,314 00 
SWINE. 
Salis “LEXA (Sepang ee 46 $132 00 $132 00 
REIN SONS ae Pahe., Ors Sets Sle wteay eae. bls: 28 132 00 69 00 
36. Suffolk or Small Yorkshire .......... 477 132 00 130 00 
iAONATION @ MINA. 2 ot cos cats oe ca ke hd wales 50 132 00 129 00 
SPD PMTOG ELS Vi. si. esc wltete ores giles: 60 132 00 129 00 
omen Ghester WATE. 8c ee ee ote e 29 132 00 130 00 
CET CUO LUISE clos. ct ier ns aes ee obee 27 132 00 98 00 
PICONET ORD Me css occ co dice ou civ Sales es ESV, T3200 wena 
SIGUE SRO ol) hoe eae ee ace Rit eta’ 287 $1,056 00 $817 00 
POULTRY. 
2. SE See a a La hers Le eee EL OOO $528 00 $320 00 
FARM AND GARDEN PRODUCTS. 
Asn Mera. ANd SCCOS .. 62: 2s- shes chee 182 $107 O00 $96 00 
Beet VOD OLADNOS 3. casio death cacncletins oo Sor 117 50 106 50 
45. Display vegetables—professional gar- 
ONTGATS, Bak eset Cit tenes ee ee 2 68 00 60 00 
MOUCHISS SEAN ApeiM ga, cen? Re See Mnan d41 $292 50 $262 50 
COUNTY INSTITUTE SOCIETY. 
46. Fruits, grain, vegetables—no entries. 


47. 
48. 


49. 
50. 


52. 


DAIRY. 

a t Sul, Buteryenseewen 43 $90 00 
BUEUGE BBALCHOEKC: A iseaei,. . 0. Ti 60 00 
Sugar, bread and pickles............. i 51 00 
Dried, canned and preserved fruits. . . 28 90 00 
Groceries for exhibition. 


MG CTS EN Sap, al NAR Daeg Degg ATT 155 $291 00 


$90 00 
60 00 
41 00 
90. 00 


BEES, HONEY. 


Bees, honey and implements......... 18 $118 00 


ee FARM IMPLEMENTS. 
For exhibition only. 


413 


$1,314 00 


320 00 


ew 
o> 
© 
or 
—) 


281 00 


57 00 
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VEHICLES. 
538. Wagons, carriages, sleighs, etc....... 72 
No money premiums. 
MANUFACTURED GOODS. 
DAW OOL; PODER, OUGwi stem et ies dee cents 9 
55. Articles—leather—no entries. 
56. Furniture—no entries. 


57. Stoves, ironwork, etc.—no entries. 
58. Clocks, jewelry, etc.—no entries. 


DEPARTMENT OF ART. 


$46 00 


$23 00 


oo. \Pamtine and sculpture, ........0.,.5 254 $464 50 $421 O00 
60. Painting and drawing—amateur..... 97 99 00 70 75 
Ole IMGUsiTial Ache wer hrm nis a Siok iar ie 16 79 00 6 00 
NOLS US ct Soc ink es Wee ee 367 $642 50 $497 75 
NEEDLEWORK. 
62. Needle and fancy work—professional 135 $117 40 $96 65 
63. Needle and fancy work—-amateur... 131 69 25 40 75 
64. Needlework—-either professional or 
UNTACOUL ec eein seen inh ake nk iets 36 17 50 14 50 
65. Crochet and knit work............... 84 28 50 25 50 
66. ‘Obiltiren’s works.)24-8..kiges ke oes 19 32 75 8 50 
AMO} IFUL S00) Oye eo At see ee LN 405 $265 40 $185 90 
HORTICULTURAL. 

Bi-e CATOStIC OS MIDIUSS ocak concer ee aes 5 $38 00 $38 00 
_ 68. Collection, fruit—family use......... 3 60. 00 45 00 
69. Collection, fruit—market....... es 2 44 00 25 00 
70. Special exhibit—peaches............. 2 36 00 20 00 
71. Special exhibit—pears ............... 3 36 00 20 00 
72. Special exhibit—plums............... 5 17 50 14 00 
73. Special exhibit—grapes............... 3 33 50 24 00 
Was SSinglouplatess eva ae mee 364 211 25 130 75 
75. Plants and flowers in béds........... 4 60. 00 60 00 
164. Helamtsi in pOEse~.cee. ies socom ee 59 171 00 163 00 
‘7. Cut flowersiand designs......:...-.... 17 45 00 45 00 
Tota Ss eer iar ec ee oe 467 $752 25 $584 75 

SS DECIBIST A et er eriacecate She Reese ete ates 259 
RaUrOa di frmivispeClalSs..tes, q.cnes sie cei Anes $200 00 $200 00 
. : i \ Gold medal Gold medal 
Manufacturers in dairy class.............. aaa $144 50 $32 50 
Live Stock Record Association............ 615 00 615 00 
Individuals in school specials............. 144 50 120 50 
Society in school specials..........:...... 107 00 101 50 
Wealter-Burpee: special oo. ve 40 00 40 00 
OBL SA ake, csi wb onc ad als Luks BR Ree lay ene es kee ee 


$23 00 


497 75 


185 90 


1,139 50 


$11,565 40 
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REPORT OF THE TREASURER. 


To the Executive Committee of the Michigan State Agricultural Society: 


Gentlemen—I herewith submit the following as my report of the receipts 
and expenses for the year 1899: 


RECEIPTS. 

Balance on hand beginning of the year..................... $132 54 

Receiv ed from general admission ab fairs]. 4.260 «6a. a. 9,775 75 

grand stand AGCMMUISSIONM a teeh cae cere ciced ok 1,295 25 

oe Sc ROVONIN Ga GIMTISSION 1 gsc eit ell yr ots 234 75 

“¢ AS VS SPCEG COPALtMOMtie 40H 7 0 meets <7 cewacite. «eth 1,718 85 

fe «* superintendent of privileges................. 2,918 13 

ce Gis Ho aVevoul oe) sh oh Oy Mahe aay heaneatd lei ea oioets MI nS 518 00 

gs See S Gaull ORGS wakes Mave scott eae ke SO or ee rer aa 245 10 

. (Se Tadlr OAC COmpOne LLC KOUS., derierietinse rena a ° 5,625 25 

e cE Eprom s OVerpalGen caste eeet es dos 16 80 
$22,480 42 

DISBURSEMENTS. 
Paid on orders of secretary and chairman of business committee......... 22,521 81 
HRIATICS OV.CLUI Wye ye Matty heen atthe A cecos ayn abees eee ana RP rare ae aie $41 39 
(Signed) C..W: YOUNG, 


Treasurer. 


The reports of the secretary and treasurer were referred to the 
finance committee. 
The business committee submitted its report as follows: 


STATEMENT OF THE 


STATE BOARD OF AGRICULTURE. 


Vouchers drawn, for what purpose and amount: 


Date. 


18099. 


Feb. 


Sept. 


Oct. 


Sept. : 


July 


Sept. : 


Oct. 


wWWwWwnTnnnwne 


WWW WwWnnnwnww 


29 
30 
30 
30 
30 
30 
30 
30 
30 


30 


30 


No of 
voucher. 


EXPENSES OF EXECUTIVE COMMITTEE. 


To whom drawn and for what purpose. 
M. Je Gard, personal expense, W inte r meeting. . 


EF. L. Reed, as pe 
H. a Dewey, ‘‘ J at ce 
H. H. Hinds, a ae L ee 
Wim. Ball, x a 3 Be 
KE. Wi. Hardy, “‘ a ce ee 


ME: Anderson, personal expense, winter meet- 
Dat ale bie Sete Meer: eee hans set neycneeT ae canoe 
Te ee. Barnes, personal expense, W inter meeting 


W.E.,Boyden, ‘ 6 
John Lessiter, “ “ “ Fy 
Johu McKay, “ “ “ ve 
C. A. Waldron, ‘ “e “ & 
H. 8. Fralick, a “ & & 
1 a Skeels, ae “ec 6“ 6“ 
Frank Maynard, ‘ “ “ “ 
Eugene Fifield, ae 6 6c Gc 
I. H. Butterfield, ‘“ ‘ ‘6 Pr 


M. J. Gard, personal expense, July meeting... 
L. W. Barnes, ‘“ : 


H.R. Dewey, fs s° fs ‘ 
Frank Maynard ‘‘ ee oy J 
Eugene Fifield, “ a LY - 


Wm. Ball, personal expense, April and July 
TMCS TUT OE se ie kgs ok Net Ss oy)" Oe a eRe ee a ree 
W. P. Custard, personal expense, April and 
July Mmectinese Ato. ae eee ee ree 
John McKay, personal expense, April and July 
TVLESTUIO Fe he ays re ee sea eo, ee 
W. E. Boyden, personal expense, April and 
JULY MEChing CH ea ees Mee ee ee eee 
John Lessiter, personal expense, April and 
JUby Metis iy. ok Roath eet ee 
F. L. Reed, personal expense, April and July 
TNE COLIN ie nad eR as oe oie) a oe cre eee 
H. H. Hinds, personal expense, April and July 
ALCO GUNES ait Fel erie an eee eR 
SOx Bush, personal expense, April and July 
MICO LINE Vay Eve Racenot iis Aft een te oe 
H.R. Dewey, finance committee... 5.20... 742.. 


PRESIDENT’S OFFICE. 


AVS Sharp, Clerk. Services ria" en ske en ee 
J. Wi. Cochrane, clerk; services... . 02.6 sssek 
M. P. Anderson, personal expense............. 
Thorpe Manufacturing Co., rubber stamp..... 


SECRETARY’S OFFICE. 


i Me Butteriield, expenses: .-.5 ce aoe eee 
rH Butterfield, part:salary. eh a-- eee eee 
i. He Buttertield sexpensesas. - 7.26...) aero maa 
TE. Buttertield part Ralanyis, 0) eee ee eee 


Amount, 
$7 11 
7 87 
11 20 
6 18 
15 65 
8 35 


12 96 
9 25 
11 63 
10 90 
9 70 
10 49 
2 00 
8 10 
9 O08 


}4 80 
16 50 
50 43 
2 00 


$19 55 
250 00 
32 75 
333 10 


BUSINESS COMMITTEE IN DETAIL. 


$250 43: 


635 40» 


Sept. 30 
30 
Oct. 11 
11 
11 


Sept. 30 


Oct. 11 
if 


Sept. 30 


30 


30 


30 


Oet.« if 


Sept. 30 


S4 
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TREASURER’S OFFICE. 


Old National) Bank aliveryiewes403... i. os... or 
C: W. Young, treasurer’s salary............... 
E. Parks, assistant treasurer’s expenses ....... 
C. W. Young, treasurer’s clerk hire........... 
C.-W. Young, treasurer’s expenses............ 


BUSINESS COMMITTEE. 


Eugene Fifield, expenses, chairman ........... 
Eugene Fifield, expenses, chairman ........... 
Eugene Fifield, salary as general superintend- 

STA TE wen RAG CREO SRR OICRG Oc. CRG ae ree meer Par ae ae 
Eugene Fifield, expenses, chairman ........... 


CATTLE DEPARTMENT. 


W.E. Boyden, expenses, superintendent and 
UG SCS Fee y spree tesa toe nate cured Malt ea 


HORSE DEPARTMENT. 


H. H. Hinds, expenses, superintendent and 
Saad Be.(e = MER omither te Taeer dearth Same rr Cte i Me ae) Rec eas 
H. H. Hinds, expenses, superintendent ........ 


SPEED DEPARTMENT. 


Eugene Fifield, superintendent, to pay purses. 
Eugene Fifield, superintendent, to pay purses. 
EE SDA metasis bad Ger oe eye eet le, ae 
SO a. Wa G lotic ns cg t ilu wach aise fo do wwe 
Web Adamsystartino Judeee. jacs wesc tes 
Powers, Tyson Printing Co., printing......... 
Peter Brown, aistance lag seer... en 


SHEEP DEPARTMENT. 


John Lessiter, expense, superintendent and 
PUGS ereet = Me Clete Laer meat Mie eset tens 


SWINE DEPARTMENT. 


L. W. Barnes, expenses, superintendent and 
he Xo vars Pe Halk aA PaNey Pak Ta cele Meret tent heared eae 


POULTRY DEPARTMENT. 


C. A. Waldron, expenses, superintendent and 
SAAS eg Sua ah eae Mieke os Lake amiss 


FARM AND GARDEN DEPARTMENT. 


F. L. Reed, expenses, superintendent and judge 


DAIRY DEPARTMENT. 


M. J. Gard, expenses, superintendent and 

AREA GUING  Pipro dentin ate neha Pati ome tay dave er tasatthe 
Ae PEN BAL VCL1 Os) OO. JUUSOs ea et tse ie ara vine * 
J. M. Rankin, expenses, assistant ............. 


FARM IMPLEMENT DEPARTMENT. 


W. P. Custard, expenses, superintendent...... 
W. P. Custard, expenses, superintendent. ..... 


200 


S44 ¢ 


346 
11 


$1,500 
1,650 


10 
60 
46 
10 

2 


$38 


$24 


00 
00 
78 
96 
92 


50 
50 


00 


30 


05 


417 


$394 


298 3! 


Ad 


Bo 


61 


66 


30 


30 


85 
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VEHICLE DEPARTMENT. 


Oct. 3 88 §. O. Bush, expenses, superintendent.......... $32 70 
=e $32 70 
MANUFACTURERS AND ART DEPARTMENT. 
Sept. 30 61 F. E. Skeels, expenses, superintendent......... $59 93 
——— 59 93 
NEEDLEWORK DEPARTMENT. 
30 60 Mrs. F. E. Skeels, expenses, superintendent... $31 54 
—_ 31 54 
HORTICULTURAL DEPARTMENT. 
30 383 R.D. Graham, expenses, superintendent and 
JUGLOSS seis eevee aie See aie coe tees $51 25 
—_— 51 25 . 
MISCELLANEOUS DEPARTMENT. 
30 77 John McKay, expenses, superintendent........ $31 46 
—$—$——— 31 46 
SCHOOL EXHIBIT DEPARTMENT. 
May 16 23 Mrs. Lizzie Flynn, soliciting prizes............ $16 00 
Sept. 80 72 Frank Maynard, expenses, superintendent..... 35 02 
~ 51 02 
PRIVILEGE DEPARTMENT. 
30 388 H.R. Dewey, expenses, superintendent....... $44 77 
30 44 H.R. Dewey, superintendent, pay roll........ 120 38 
—-— 165 15 
GATE DEPARTMENT 
40 71 William Ball, superintendent, pay roll........ $321 34 
30 73 William Ball, superintendent, expenses....... 20 15 
—_——- 341 49 
POLICE DEPARTMENT. 
30 39 E. W. Hardy, expense, superintendent........ $25 15 
a0: 91 sChas: Ay Cove, Tentiolcousa.. se ater 8 75 
30 104 E. W. Hardy, superintendent, pay roll........ 523 76 
557 66 
MARSHAL’S DEPARTMENT. 
30 46 H. Whitcomb, assistant marshal.............. $15 00 
—_—— 15 00 
MUSIC. 
30>, 0D= (EES Will ZIT sata siemey mee. snme te nee oe $156 00 
é — 156 00 
POSTAGE. 
May 9 21 I.H. Butterfield, secretary, stamps............ $15 00 
July 14 24 I.H. Butterfield, secretary, stamps............ 10 00 
Aug. 4 25 I.H. Butterfield, secretary, stamps......... i 40 00 
Sept. 5 27 I.H. Butterfield, secretary, stamps............ 150. 00 
30 52 I.H. Butterfield, secretary, stamps............ 95 00 
30 109 I. H. Butterfield, secretary, stamps............ 1 90 
30.115. &, H. Buttergeld, secretary, SDS ne ee 24 00 
Oct. 11 124 Eugene Fifield, stamps. . Ries tek Soe cee 2 50 
1900. 
Feb. 19 146 C. W. Young, postage......... Be heat 11 31 


349 71. a 


1899. 


Sept. = 


Oct. 


Sept. : 


J uly 


Sept. 


‘Oct. 


A ug F 


Sept. ¢ 


30 
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PRINTING AND STATIONERY. 


Powers, Tyson Printing Co., posters, blanks, etc. 
Lyon, Beecher, Kymer & Palmer, stationery. . 
C. & J. Gregory, printing complimentary and 

other tickets... .....5..- BeAy Ott Geek earn 
Fair Publishing House, entry books, tickets, etc. 


Powers, Tyson Printing Co., stationery ....... 
Calvert Lithograph Co., printing diplomas..... 


RIBBONS AND BADGES. 


Powers, Tyson Printing Co., printing premium 
DUD DOUS nwt cote ates erie as SERB MR ee eee 
The Whitehead Hoag Co., badges for executive 
COMMMIGLEG Seren oad. on 7 hs tee 6 PEL oes AAT 
Spring & Co., buttons, ribbons for premiums. . 


TELEGRAPH, TELEPHONE, FREIGHT, EXPRESS. 


I. H. Butterfield, secretary, express on station- 
QY, CULTS ACUC ih erty ck cae mace e te oie eh 
I. H. Butterfield, secretary, telegraph......... 
I. H. Butterfield, secretary, telegraph and tele- 
DOMMES Male ee Ree eta whet te ante nanan rete ioe 
I. H. Butterfield, secretary, express and freight, 
Suu Cary rie ae I< BENG Cera Eee 
I. H. Butterfield, secretary, express on adver- 
(HSU D ATO AEN Sy ae eee eon te late ome Pee CIO aIG Miah iear iret: 
Western Union Telegraph Co., telegrams..... 
I. H. Butterfield, secretary, express paid...... 
American Express Co., express bills........... 
Eugene Fifield, telegraph bills................ 


ADVERTISING. 


CeB.-Crisp;, banner atiiaire, sans see ae eee oe 
Geo: Ss Wards SErVICeSeL ree aoe + ee ees 
Geo. Greenway, street car banners............ 
Modern Woodnien, advertisement in program . 
I. H. Butterfield, secretary, paid distributing 

[Ov EAA een el yeh a ete. Cie nr am, Snr 
I. H. Butterfield, secretary, sundry expenses... 
Powers, Tyson Printing Co., posters, etc....... 
Grand Rapids Herald, advertising............. 
The Whitehead Hoag Co., buttons............. 
Chas. A. Coye, banner over street............. 


_ Grand Rapids Lithograph Co., lithographs .... 


Geo. MM: beonard. bill\postine. 2 even ee 
Lawrence Publishing Co., advertisement in 

Michisaripbliarin Given = yrst: tn tene Sn een ie 
Spring & Co., cloth for banner................. 
THOS Ss Meyers, DLL pOSbUNC eee eee seb eines Bis 
Kauffman & Strauss, book marks............. 
I.H. Butterfield, secretary, sundry services paid 
Michigan Fruit Grower, advertising........... 
The Democrat. Ad vOrTuelno yc. sed sata times 
Geo. M. Savage, list of papers, advertising .... 
D.S. Schram, advertising paper............... 
Eugene Fifield, advertising and address letters 
C. W. Young, treasurer, bill posting paid...... 
C. W. Young, treasurer, advertising bills paid. 
C. W. Young, treasurer, advertising bills paid. 
C. W. Young, treasurer, bill posting bills paid. 
Grand Rapids Herald, balance advertising .... 
C. W. Young, treasurer, bills paid............. 


419 


1,730 73 


420 


Sept. 30 


Oct. 11 


Feb. 2 
2 


Oct. 14 


1900. 
Feb. 19 


Nov. 10 


142 
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BUILDINGS AND GROUNDS. 

West Michigan Agricultural Society, rent of 

PTOUNGE Shot as canteen ei ho oeGk a neiongee 
Hollis; Gleaming 2Trounds.. ce... ret sae 
Foster. Stevens'Co., sundries: 2... 35.25. .a.ee0s 
C. B. Crisp & Co., one tent, cleaning art hall. 
Dorr Skeels, stakes and staking grounds. -..... 
F. EE. Skeels, superintendent, pay roll, worknren 
Charles A. Coye, flags on buildings............ 
J, G. Goss & Cos rent-of tents:.....20.0..- +000 
Chas: A. Coye;-rent On tentss og) nae eee 
W.A. Stowe, paper for tables....:..4......... 
Voight, Herpolsheimer & Co., decorating main 

[tebe Cobh st: tee ee enti ey outa s Mena ter aC cas - 
Harry Hollis, cleaning grounds.......°........ 
F. E. Skeels, expenses and pay roll. : 
John Rowson'c& Co., platiorm.)...0..5-.-e oe 


GENERAL EXPENSE. 
William Ball, expenses to Pontiac............ 
Il. H. Butterfield, secretary, sundry small items 
I. H. Butterfield, secretary, sundry small items 
I. H. Butterfield, secretary, paid U.S. license.. 
BD Blain Straw en te ee eee Cee 
Modern Woodmen, percentage................. 
Ira'@. Barness,8erylCess: a ae notin One 


Jon OA, Elomman, SCLVICESias ei se senate 
ATTRACTIONS. 


I. H. Butterfield, expenses to Chicago..... 

R. Maretta, Little Edna, evening.......... inte. ® 
ATiHUur HOSe; ICY ClO, .. 2. soe econ tee nen 
Ed. Smith, roller skating, evening......>..... 
K. L. Butterfield, managing attractions....... 
Jn. DeComas, acriall bicyGle: ean. ce ners 
©; By Crispic& Cos, paintine Sionshees sin one 
American Balloon Co., balloon..............-. 
Sie Hassen, Ben Ali Arab troupe, evening..... 
Fred Spoerhase, Nan. Wilkes* 7... 02. 1.5... 
iB. Briggs, divans horses,etes., 0... 2.2.44 1 
Pao ore StrOn aman pf eee ste ee 
Jas. B. Leeper farmer comedy, evening ....... 


SUNDRY. 


Wood) Belseys postupe, B80Ty tec: cues nee tare 
Eugene Fifield, expenses, business committee, 
TBO ta oe Sa ater ane hold oe ie tic nee eA ey ere 
lish Butterfield, expenses, business commit- 
HEC; LOUD ciate... wee eee nee tia rere take pee ne 
Eugene Fifield, salary, chairman business com- 
TICCCR 1 SUSE wns te oe ech eer oaeaeeat cio tee 
C. W. Young, treasurer, paid on 1892 premiums 
C. W. Young, treasurer, treasurer’s office, 1898 
C. W. Young, treasurer, expenses on 1892 pre- 
STTELUUIA GS) fo Beh caess aeor ene a te Co Ee cen ae 


-l. H. Butterfield, secretary, sundry expenses. . 


$1,000 


170 
150 
10 


250 


36 
00 
00 


00 


00° 


Dota 285 te eas SA re ete a eae nee 


Order for treasurer to pay premiums... 


Grand totale. 2 xa as Da ce oe 


$2,277 58 


364 72 


2,559 57 


398 16 


$14,885 57 


7,436 31 


$22,321 88 


4 
' 


ee 
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Accepted and referred to the finance committee. 
A recess was taken to 9 o’clock a. m., Wednesday, February 21. 


WEDNESDAY, FEBRUARY 21. 


Committee met at 9 o’clock a. m. 
Executive superintendents submitted reports as follows: 


REPORT OF SUPERINTENDENT OF CATTLE DEPARTMENT. 


Gentlemen—As superintendent of Division A, cattle, I submit the 
following report of my department at the fair of 1899: 

The total number of entries was 302, an increase of 83 over 1898. 
The quality of cattle shown was excellent, particularly in the Short- 
horn, Hereford and Jersey classes. 

I would suggest that the rules be changed, making stalls free, and 
that the exhibitor furnish straw for bedding. 

(Signed) W. E. BOYDEN, 
Superintendent. 


REPORT OF THE SUPERINTENDENT OF HORSES. 


Gentlemen of the Executive Committee: 


I have the honor to report as superintendent of horses other than 
speed exhibited at the annual fair of 1899, that the exhibit was better 
than we have been favored with in recent years, but not to be com- 
pared with the annual exhibits of this department of ten or twelve years 
ago. The entries numbered 240, as against 219 in 1898. Many fine ani- 
mals were shown. Exhibitors were well pleased with their treatment 
and with the awards of the judges. 

(Signed) H. H. HINDS, 
Superintendent. 


SPEED DEPARTMENT. 


To the Executive Committee: 


The total offered in speed department was $3,450. The free-for-al] 
class did not fill, and once “fourth money” was not drawn, leaving the 
total won and paid $3,120. 
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The amount received for entrance was $1,657.50, a difference of 
$1,462.50, which was covered in grand stand receipts due to races, 
privileges making net cost of races nothing to the society. 

The attractions given between heats of races in front of grand stand 
were pleasing to the people and helped to fill the grand stand. 

The races were good and were conducted in an “orderly manner. 

Respectfully submitted, 
EUGENE FIFIELD, 
Superintendent. 


REPORT OF THE SUPERINTENDENT OF SHEEP. 
Gentlemen—I submit my report for the exhibit of sheep at the fair 
of 1899 as follows: Number of entries in all classes 679, an increase of 
283 over 1898, and probably the largest exhibit of sheep ever made in 
Michigan. The average quality was superior. <A class for Horned 
Dorset was made for ihe first time this year, and a good exhibit was 
made of this breed. 
Exhibitors were greatly crowded, but bore the inconvenience with 
patience. 
Respectfully submitted, 
(Signed) JOHN LESSITER, 
Superintendent. 


REPORT OF SUPERINTENDENT OF SWINE DEPARTMENT. 


Gentlemen—The exhibit of swine at the fair of 1899 was a very 
creditable one, many very superior animals being shown. 

General good feeling prevailed among exhibitors and much patience 
was exercised owing to the crowded condition of the pens for exhi- 
bition. The entries were 287, as against 338 in 1898. 

Respectfully submitted, 
L. W. BARNES, 
Superintendent. 


REPORT OF THE SUPERINTENDENT OF POULTRY. 


Gentlemen—As superintendent of the poultry department, I report 
for the fair of 1899. The total of entries was 1,052, as against 889 in 
1898, which crowded the accommodations ereatly and made the work 
of judging onerous. 
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The quality of the exhibit was superior. The method of exhibiting 
single birds rather than pairs or trios gives entire satisfaction. 
Respectfully submitted, 
C. A. WALDRON, 
Superintendent. 


REPORT OF THE SUPERINTENDENT OF FARM AND GARDEN 
~« PRODUCTS. 


Gentlemen—The exhibition in Division F at the fair of 1899 was 
about the same as that of former years, a fair display in the various 
lines of farm and garden products. 

The judging was done by professors from the Agricultural College 
and gave universal satisfaction. The entries numbered 546, 92 more 
than in 1898. 

Respectfully submitted, 
F. L. REED, 
Superintendent. 


DAIRY, BEES AND HONEY. 


Owing to infirmity and illness, the superintendent of this department 
was unable to report. 

The premium list in the dairy class was enlarged and the awards 
made on a scale of points which gave all entries above a minimum 
total of points a share in the prizes. The result was a goodly number 
of entries and a good exhibit. 

The awards were made by E. L. McAdams, of A. H. Barber & Co., 
Chicago. Special prizes offered by several manufacturers of dairy im- 
plements and salt, added greatly to the interest in awards. 

I. H. BUTTERFIELD, 
Secretary. 


REPORT OF THE SUPERINTENDENT OF FARM IMPLEMENT 
DEPARTMENT. 


Gentlemen—I have to report a large exhibit of fine goods in this 
department. All available space was occupied and exhibitors took 
great pains to arrange the ground, so they would make a fine show- 
ing. The best feeling prevailed among the exhibitors. In the farm 
fence class it was the largest ever made at the fair. 

| Respectfully, 
W.' P. CUSTARD, 
Superintendent. 
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VEHICLES. 


No report was made by the superintendent. 
The exhibition was very large and of the best quality of manufactures. 
Over twenty large manufacturers were represented. 


REPORT OF THE SUPERINTENDENT OF MANUFACTURED 
GOODS, PAINTINGS, DRAWINGS AND INDUSTRIAL ART. 


Gentlemen—As superintendent of this department, I submit the 
following report for this department of the fair of 1899: 

The entries in class 54, materials, were 9; in paintings and draw- 
ings, 128, and in industrial arts, 16; total, 148. 

The quality of exhibits was superior and the decoration of the interior 
of the main building was exceptionally fine when placed in position, but 
were practically ruined by the fire communicated by electric wire. 

The art exhibit was so large as to require nearly double the space 
usually assigned to that exhibit. 

The Agricultural College was in the main building and proved a very 
interesting display. The testing of sugar beets, the showing of prac- 
tical experiments, together with the exhibit of clovers, grasses and other 
material, serving to keep the space in front of the exhibit crowded with 
interested observers nearly the whole time. 

Respectfully submitted, 
F. E. SKEELS, 
Superintendent. 


NEEDLE WORK. 


As superintendent of the needlework and children’s department, I 
submit the following report for the fair of 1899: 

The number of entries was 405, somewhat less than in 1898. The 
quality of the work was excellent. New ideas and designs are brought 
out each year, which necessitates changes in the premium list, but this 
can be made without increasing the amount, as some of the work dis- 
carded can be dropped. 

Respectfully submitted, 
MRS. F. E. SKEELS, 
Superintendent. 
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MISCELLANEOUS DEPARTMENT. 


Gentlemen—The total entries in this department were but 6. Noth- 
ing of any particular value in the way of new ideas, consequently I have 
little to report on. 

Very respectfully, 
JOHN McKAY, 
Superintendent. 


HORTICULTURAL DEPARTMENT. 


Gentlemen—I submit the following report and recommendations for 
the horticultural department at the last fair: 

The total number of entries was 467. Eighteen hundred and ninety- 
nine being an off year in some classes of fruits, the exhibit was not 
quite as full as usual, but the quality was good. 

I recommend that the rules be changed to. allow entries to be made 
on the first and second days of the fair in this department, and that 
the secretary assign a clerk for the purpose. In my experience it has 
been impossible for exhibitors to make their entries earlier. In con- 
sequence there has been great confusion and much trouble in getting 
the entry cards in the office of the secretary owing to the rush at that 
time. 

I believe this change would obviate to some extent this trouble and 
not greatly increase the expense. 

I also recommend that class 75 be changed and that the total money 
offered be given to an amateur class for plants and flowers, and that 
Prof. L. R. Taft be requested to prepare a suitable list. 

Owing to the absence of an amateur list in this class, the whole ex- 
hibit has been by professional growers, to the detriment of the interests 
of the society. 

Respectfully submitted, 
R. D. GRAHAM, 
Superintendent. 


REPORT OF SUPERINTENDENT OF SPECIAL SCHOOL EXHIBIT. 


Gentlemen—I submit the following as my report of the school exhibit 
at the last fair: 

The exhibit of school work was large and creditable to the pupils and 
teachers of public and parochial schools and proved interesting and 
attractive to visitors. The galleries devoted to this work were crowded 
each day. 
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In the almost magical evolution of new ideas, and in the bewildering 
whirl of events which characterizes American progress, a department 
of the State Fair that brings out, classified for exhibition, the best 
product of school work, should not any longer be asked to beg from 
door to door for means to exist. 

I recommend that it be made a permanent department with a regular 
list of prizes. A part of the list in Division O, children’s work, might 
with propriety be transferred to this department. 

Respectfully submitted, 
FRANK MAYNARD, 
Superintendent. 


REPORT OF THE CHIEF MARSHAL. 


tentlemen—I submit the following report of the duties performed and 
the expense incurred in the chief marshal’s department during the fair 
of 1899: 

Your chief marshal was present personally, practically every hour, 
day and evening while the gates were open, and if any duties of an 
arbitrary character fell to the lot of the office I did not find them, and 
saw no occasion for interfering with any one for the enforcement of the 
rules. The expense of the department was but $15, for assistant, which 
included his whole expense. 

Your chief marshal has the pleasure of reporting that.in his obserya- 
tion there was a marked degree of satisfaction with both exhibitors and 
visitors, with the fair and its mangement, and had the weather been 
propitious there would no doubt have been a much larger attendance. 

Very respectfully, 
H. H. HEINDS, 
Chief Marshal. 


REPORT OF THE SUPERINTENDENT OF POLIOE. 


Gentlemen—I submit the following report of this department of the 
last fair: 

Good order was maintained throughout at an expense of $525.76. The 
attempt to hold evening exhibition increased the cost somewhat. ‘The 
whole number of men employed was 49. 

The society is under obligation to the police department of Grand 
Rapids for assistance, also to the sheriff of the county. 

Respectfully, 
Ek. W. HARDY, 
Superintendent. 
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REPORT OF THE SUPERINTENDENT OF BOOTHS AND PRIVI- 
LEGES. 


Gentlemen—I submit the following report of this department for the 
fair of 1899: 

The receipts for the year for rents and privileges have been $2,918.13, 
which was paid over to the treasurer. The total expenses were $120.38, 
leaving a net balance of $2,787.75. 

My thanks are due to the general superintendent, secretary and super- 
iatendent of main building for courtesies and assistance. 

The extreme cold weather made receipts by renters light and in many 
cases collections were slow. 

Respectfully, 
H. R. DEWEY, 
Superintendent. 


On motion the reports of executive superintendents were referred to 
the committee on premium lists and the committee on rules. 
The committee on president’s address reported as follows: 


REPORT OF THE COMMITTEE ON PRESIDENT’S ADDRESS. 


Grand Rapids, Mich., February 20, 1900. 


Mr. President and Gentlemen of the Michigan State Agricultural 
Society: 

We wish to commend the president on his very able address and to 
mention the work done by Mr. Fifield and Mr. Dewey. The society 
are greatly indebted for their untiring efforts. The method of adver- 
tising adopted during the past year should be continued. His recom- 
mendation that the superintendents should be constantly in charge of 
their several departments, or notify the president of their absence, 
should be strictly observed. 

That the time of holding the fair should, in your committee’s judg- 
ment, be made as your president recommends—the second week in 
September. The variety of attractions which he recommends should 
be increased rather than decreased. Right here your committee think 
it would be well to suggest looking over carefully whether or not we 
should have night attractions, as the cost for attractions for the day 
will be no more if a night entertainment were also added. Wiring and 
poles for electric lights have been put in at a large expense, and the 
facilities for obtaining good lighting are such that they can be guaran: 
teed beyond doubt to the society, as we are almost certain to have 
good weather at the time specified. The proposition would seem to us 
worthy of your consideration. 
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\We would further recommend the advance payment for privileges be 
continued and the school exhibition be encouraged to the utmost extent. 

Regarding transportation, we feel certain our railroads will continue 
to give us the same good treatment, and will go farther in anything we 
can reasonably ask if brought to their notice in a gentlemanly and busi- 
ness-like manner. 

In conclusion, your committee wish to thank our president for his 
many suggestions, which are so helpful in arranging and conducting the 
fair, which this year will eclipse all preceding exhibitions. 


R. D. GRAHAM, 

H. H. HINDS, 

L. J. RINDGE, 
Committee. 


The report was accepted and referred to the premium list committee, 
the committee on rules, and the committee of the whole. 

The president appointed committee on premium list: W. E. Boyden, 
E. W. Hardy, John Lessiter, L. W. Barnes, F. L. Reed, Frank Maynard, 
John McGay. Committee on rules: Eugene Fifield, H. H. Hinds, D. 
Horton. 

A recess was taken to meet at the call of the president. 


Wednesday, February 21, 2 o’clock p. m. 

Committee called to order by the president; same members present. 

The premium list committee reported the premium list for the fair of 
1900. A few minor changes were made from the list of 1899, and the 
school exhibit was made a regular department, to be known as Division 
S, and the superintendent was directed to prepare list and submit to 
the secretary for publication. 

The report of the committee on premium list was adopted. See list 
as published for 1900. 

The committee on rules reported a few changes in the rules. The 
report was adopted and the rules as adopted were printed in the 
premium list for 1900. 

The finance committee reported as follows to the president and ex- 
ecutive committee: 

Gentlemen—The finance committee, to whom was referred the reports 
of the secretary, the business committee, and the treasurer, beg leave 
to report that we have with great care examined the books, stubs and 
orders drawn on the treasurer, and find his accounts as reported true 
and correct; also that we have with the same care examined the stubs, 
vouchers and report of the secretary, and find the accounts correct; also 
that we have with the same care examined the vouchers, orders and 
stubs relating to the statement of the business committee and find the 
report correct. 

’ (Signed) H. R. DEWEY, 
F. E. SKEELS, 
JOHN McKAY, 

Finance Committee. 


MICHIGAN STATE AGRICULTURAL SOCIETY. 429 


The report was accepted and adopted. 

On motion the date for the next fair was fixed for September 24, 25, 
26, 27 and 28, 1900. 

The place for holding the fair was left with the business committee. 

The committee appointed at last meeting to suggest amendments to 
the constitution, to be presented to the society at its annual meeting for 
adoption, reported some suggested amendments. 

The report was adopted and ordered referred to the meeting of the 
society to be held at the time of the annual fair. 


FRANK MAYNARD, 
H. H. HINDS, 
WM. BALL, 
Special Committee. 


On motion the secretary was directed to send letters of regret of 
inability to attend the meeting on account of illness to Messrs. Ball, 
Gard and Cutting. 

The election of general superintendent was taken up and Eugene 
Fifield was unanimously elected. H. H. Hinds was elected member of 
the business committee. 

The president appointed the remainder of the standing committees 
and the executive superintendents, making the list as follows for the 
year 1900: 


STANDING COMMITTEES AND EXECUTIVE SUPERINTENDENTS. 


BUSINESS. 
Eugene Fifield, H. H. Hinds and Secretary. 


TRANSPORTATION. 
L. J. Rindge, Eugene Jones, J. E. Rice. 


PROGRAM. 
Eugene Fifield, H. H. Hinds and Secretary. 


PRINTING AND ADVERTISING. 
I. H. Butterfield, Eugene Fifield, R. D. Graham. 


RECEPTION. 
S. O. Bush, L. J. Rindge, M. P. Anderson. 


PREMIUM LIST. 
W.E. Boyden, E. W. Hardy, John Lessiter, L. W. Barnes, 
F. L. Reed, Frank Maynard, John McKay. 


RULES. 
Eugene Fifield, H. H. Hinds, D. Horton. 
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FINANCE. 
William Ball, F. E. Skeels, John McKay. 


GENERAL SUPERINTENDENT. 
Eugene Fifield. 


CHIEF MARSHAL. 
H. H. Hinds. 


EXECUTIVE; SUPERINTENDENTS. 
Cattle—W. E. Boyden. 


Manufactured Goods and Supt. of Main— 


Horses, Speed—Eugene Fifield.  - Building—F. E. Skeels. 
Horses, Roadsters, Draft and Pony | Art—F. E. Skeels. 
Classes—H. H. Hinds. Needle Work and Children’s Work—Mrs. 
Sheep—John Lessiter. |  F.E. Skeels. 
Swine—L. W. Barnes. _ School Exhibits—Frank Maynard. 


Poultry—C. A. Waldron. Horticulture—R. D. Graham. 

Dairy, Bees and Honey—John McKay. Gates—W. P. Custard. 

Farm and Garden Products—F. L. Reed. Police—E. W. Hardy. 

Vehicles—Dexter Horton. Forage—W. E. Boyden. 

Agricultural Implements and Machinery— | Booths and Privileges—H. R. Dewey. 
John A. Hoffman. Miscellaneous Exhibits—John McKay. 
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On motion adjourned to call of the president. 
I. H. BUTTERFI ELD, 
Secretary. 


M. A. C. ALUMNI REUNION, 


JUNE 14-15, 1900. 


ALUMNI DAY. 


The triennial reunion of alumni and former students brought large 
numbers to the College from all parts of the country. Thursday 
was given up to the business meeting and the literary exercises of the 
Alumni Association, but many were here the previous day and attended 
the society reunions. 


BUSINESS MEETING OF THE M. A. C. ALUMNI ASSOCIATION, 
JUNE 14, 1900. 


The business meeting of the M. A. C. Alumni Association, held in 
the chemical laboratory, at 9 a. m., June 14, was called to order by 
President C. L. Bemis. The reading of the minutes of the last business 
meeting was omitted. In view of the fact that a portion of the minutes 
of former meetings had not been incorporated in the reports of those 
meetings, the secretary of the association was, on motion, instructed 
to compile all of the minutes, so that all of the transactions of the asso- 
ciation would be on record. 

The president appointed, as a committee on nominations, A. G. 
Gulley, W. O. Hedrick, James Throop, W. E. Hale and F. J. Niswander; 
and as a committee on resolutions, W. V. Sage, R. M. Slocum, D. J. 
Crosby, William Caldwell and G. C. Lawrence. 

On motion, the members of the faculty were requested to meet with 
the association at their adjourned session. 

On motion, the meeting adjourned until 3 o’clock p. m. 


ADJOURNED SESSION. 


Meeting called to order by President Bemis. The report of the com- 
mittee on nominations was presented. 

Your committee on nominations beg leave to submit the following 
report: 
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President—A. G. Gulley, *68. 

First vice president—Louis A. Bregger, ’88. 
Second vice president—H. R. Parish, *95. 
Secretary-treasurer—O. C. Howe, ’85. 
Orator—Liberty H. Bailey, ’82. 
Alternate—K. L. Butterfield, ’91. 
Historian—William J. Mevers, ‘90. 
Alternate—C. H. Hilton, ’00. 

Poet—W. S. Holdsworth, ’78. 
Alternate—Jessie I. B. Baker, °90. 
Necrologist—Prof. F. 8S. Kedzie, *77. 
Alternate—Victor H. Lowe, °91. 


A. G. GULLEY, 

Jd: TEOUE: 

F. J. NISWANDER, 

W. O. HEDRICK, 

WILL E. HALE, 
Committee. 


On motion, the report was accepted and adopted. 

Dr. Beal called attention to the desirability of having members of 
the alumni present ancient relics to the library for preservation. This 
was to include old books, manuscripts, programs, ete. 

The committee on resolutions made their report: 


RESOLUTIONS. 


Whereas, It has been pleasing to the ruler of men’s destinies to per- 
mit the alumni of the Michigan Agricultural College to meet again 
among these pleasant shades and noble temples of learning, the haunts 
of our pleasantest recollections, and the home of our affections, we do 
now most humbly express our thanks to Almighty God for his fostering 
care and preservation, and we do record our earnest prayer that He may 
ever lead the several members of our association and of the faculty of 
this institution into broader and better fields of life and experience, 
and that He may continue to lead, as he has always done, our alma 
mater vanguard of all these institutions which are, this day, solving the 
problem of American civil liberty and personal equality. 

Inasmuch as we have been made young again, as it were, by this our 
visit to the dear old campus, to the class rooms and halls, and have 
been highly pleased and instructed by the exercises of this association; 
therefore be it 

Resolved, That we extend our sincere thanks to our president, his- 
torian, orator, and necrologist, for the pleasure they have afforded us 
by their splendid addresses and papers; be it also 

Resolved by this association, That we extend our thanks to the State 
Board of Agriculture and the faculty for the many courtesies shown us 
at the time of this meeting, and we wish further to commend the faculty 
and State Board for the wise changes made in the: courses of study, 
and at the same time to make special mention of the excellent advan- 
tages provided for ladies at this College, all which it seems to your 
committee to have been warranted by the recent advancements in edu- 
cational ideals and demands. 
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We who date our acquaintance with the Michigan Agricultural Col- 
lege to the early days of its existence among the educational institu- 
tions of Michigan, as well as those who followed later, have reason to 
hold in most happy remembrance the persons of two of the College 
faculty who meet with us today. We refer to Dr. Robert C. Kedzie 
and Dr. William J. Beal. To the able instruction and kind sympathy of 
these two members of the Michigan Agricultural Faculty much of the 
success and growth of the institution is due; and as alumni we hereby 
tender them our grateful thanks for all they have been to us and to the 
College. i 

Recognizing as we do the importance of giving attention to the physi- 
cal development of the students of this College, and the impetus given .- 
to the same by properly directed athletics; and knowing the financial 
difficulties under which the athletic association of this College has 
always labored in not having an enclosed athletic field, where admission 
fees could be collected from all who enjoy the privileges of witnessing 
the games conducted by the association, we hereby urge the State 
Board of Agriculture to take the initiative in procuring such a field, 
and in this movement we pledge them our hearty and unqualified 
support. : 

W..V. SAGE, 

WM. CALDWELL, 

R. M. SLOCUM, 

D. J. CROSBY, 

G. C. LAWRENCE, 
Committee. 


The report was adopted by a rising vote. Mr. F. J. Niswander sug- 
gested that Dr. Kedzie, Dr. Beal and other members of the faculty 
favor the association with some remarks. 

Dr. Kedzie briefly referred to the character of Edwin Willits and sug- 
gested that a bust in bronze would be very desirable, in order that it 
might be safely preserved. 

C. B. Collingwood informed the association that the members of 
Iota Chanter of the Delta Tau Delta Fraternity were making prepara- 
tions to perpetuate the bust of President Willits in bronze, the same 
to be mounted on a granite pedestal at some appropriate place on the 
grounds. 

Dr. Beal snoke in regard to the better advantages afforded the stu- 
dents of today, as compared with those of a few years ago. 

Dr. Edwards called attention to the security of snch an institution 
as the Agricultural College, when supported so loyally, as it is, by the 
members of the alumni. 

President Snyder preferred hearing what the alumni had to say, since 
the officers of the institution w'shed their honest criticism, that they 
might profit by it. Many members engaved in other lines of work 
might be able to offer suggestions which, if followed, would be advan- 
tareors to the irstitution. 

Professor Smith sroke briefly in regard to his work among the farm- 
ers throughout the State. 
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Mr. Daniel Strange suggested the advisability of having a bust in 
bronze of President T. C. Abbot. 
Short remarks were also made by M. ID). Chatterton, John E. Taylor, 
John I. Breck and J. D. Towar. 
On motion the meeting adjourned. 
O. C. HOWE, Secretary. 


ALUMNI LITERARY EXERCISES. 


At the close of the first business meeting, the alumni assembled in 
the chapel for the literary exercises. The program included addresses 
by the president and historian, the oration and the necrology, and 
closed with the presentation of a bust of President Willits by Prof. P. 
M. Chamberlain, ’88, in behalf of the members of the Delta Tau Delta 
Fraternity. ‘dhe session was enlivened with songs by the Mozart quar- 
tette—F’. W. Cowley, with 793, Gage Christopher, with ’93, C. S. Joslyn 
and L. B. Tompkins. 


PRESIDENT’S ADDRESS. 


THE HIGHER EDUCATION OF FARMERS’ CHILDREN. 
CHARLES L. BEMIS, ’74. 


This is the last meeting of this association for this century. We, like 
the century, are passing away; but these meetings will continue as long 
as this institution exists, and I can see no reason why it should not 
exist, and under greater fortune than now, for centuries to come. 

We were all born in this century and received our education in its 
last half. Our Alma Mater was born in this century and stands today 
the oldest agricultural college in the United States. Not only is she 
the oldest, but from the establishment of similar institutions in this 
country she has stood at the head and is the one after which all the 
others have patterned. 

At the beginning of this century there were no specific efforts made 
to educate farmers. It came in as a subordinate study in other schools 
much as bookkeeping or a commercial course now does. It was thought 
that anyone could be a farmer, that it required no culture and no ability 
to think beyond the merest routine of planting seeds and gathering 
the harvest. 

Why should farmers be educated? This question I have often asked 
myself and have as often been asked it of others. It is urged that 
farmers are only tillers of the soil and as such*require no education. 
For one to make such a statement argues ignorance of facts on his part, 
or carelessness or wilfulness in not giving the subject sufficient 
thought to come to a reasonable conclusion. 
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A farmer’s occupation has to do with things in such a way as to 
make it a complex problem, involving a knowledge of all the sciences 
that result from the study of the various phases of nature. Llence, 
to understand the underlying principles of their occupation they must 
be more or less familiar with all these sciences. In many cases these 
sciences involve an understanding of mathematics far beyond a mere 
knowledge of arithmetic. 

Agriculture is the basis of “bread and butter getting” for the entire 
nation. We could do without the merchant and the manufacturer. 
It has been done in the past. They are simply conveniences. They 
are conveniences, however, that we do not wish to do without. All 
business is dependent upon agriculture. 

The relation that the farmer has to those about him makes it neces- 
sary for him to know history, civics and economics. In fact, all those 
subjects that help him to understand his relation to his fellows, to 
society, and to the state, are of the greatest importance to him. 

In looking over the representatives to the State legislature for the 
last session, I find that about 40 per cent of them were farmers. 
In order to be of any benefit in this day of thought, it is necessary that 
they understand the above mentioned subjects. Without them they 
could act their part only as followers, and be subordinate to men in 
other occupations and professions; with them they would be subordinate 
to no one, but could act as leaders or intelligent co-workers with any 
leader. 

If the necessity for educated farmers exists, and I believe it does, 
the farmer's education should be as thorough as that of any man’s 
in any occupation or profession. At the University of Michigan the 
time required for a lawyer or a physician to get his degree is now 
six vears; and this, too, after having four years in a high school. I 
shall take it for granted, then, that the farmer’s education should be 
thorough, and as broad as that of any man’s in any other profession or 
occupation. 

The point I wish to make is that to reach this culture it is necessary 
to have a better preparation than possessed by most of the candidates 
for admission to agricultural colleges. 

I think that most men who have not had a college training consider 
education as consisting of a knowledge only of those subjects abso- 
lutely necessary in “bread and butter getting.” The knowledge of 
other subjects that give breadth to the mind and make the individual 
~an “all round man” are looked at as giving a polish that is only an 
ornament and of little or no value. These objections are so general 
among men that we might say that. they are almost universal. Such a 
narrow notion it seems to me should be corrected. 

A young man entering college went to see the president and to make 
arrangements as to his course of study. The president pointed out a 
line of work that he thought would meet the voung man's capacity 
and urged him to take it. Seeing a hesitation, the president asked the 
cause. The course of study was objected to because it was too long. 
He could not put so much time into a preparation for his life work. 
The president then asked, “How long do you expect to live?’ The 
answer was, “To be about eighty years old.” “Very well,” said the 
president, “if that is as long as you expect to live the shortest course 
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you can take will be too long. My idea of a preparation for life’s work 
is that which prepares for eternity. Iam preparing to live forever.” 

The story illustrates the fact that there is a feeling among young men 
that they must begin to earn money at a very early age, and that they 
do not understand that the best kind of preparation enables them to do 
in after life what they have to do with greater ease and with more 
satisfaction to themselves; and that they are capable of doing a greater 
amount of good in the world during their active period. In other words 
their ideas are selfish. The benefit to the world at large is entirely 
foreign to their idea of things. 

To make the representative farmer what representative men in other 
occupations are, he needs the same preparation and the same wealth of 
mind or mental strength. To get this it requires a foundation, years 
of mental exercise and growth. 

It seems to me that as graduates of this College, we should all be 
interested in its future, its prosperity, and the quality and number of 
its graduates. We should also be loyal to the institution, to its faculty, 
and to the board. 

I believe in giving the faculty of the College the entire management 
of the course of study and the methods and manner of teaching various 
subjects, holding them responsible only for results in the education of 
the pupils, and standing by them in everything that they do unless 
results are defective. 

The same with the Board, what they do is expected to be for the best 
interests of the College. We may not always understand. but if the 
results of their managemnt are all that they should be, we should stand 
by them in everything. 

The College today is strong, strong in all its departments, and 
the president and his faculty are doing all that any man or body of men 
can do to keep it so, and to make it a great factor in the agriculture of 
this country. 

Young men and women from every part of the State, from various 
states in the Union, and from different nations in the world, are coming 
in flocks every year, for the benefit to be derived from contact with its 
professors, and the inspiration from the atmosphere of the institution. 

Seeing the results to be what they are, all of us should do what we 
can, by our influence in the part of the country in which we live, to 
secure a healthful feeling where it may not exist, and to strengthen the 
feeling where a good feeling is in the atmosphere. The higher education 
of farmers’ sons and daughters should be encouraged, and a better 
preparation for admission should be urged upon every pupil who seeks 
admission. I know that the professors would rather teach a well pre- 
pared pupil than one who is poorly prepared, and I know those best 
prepared to enter will make the best graduates, and the ablest and most 
influential members of the society in which they live. 

This being the close of the century, and for the college the close of a. 
well rounded period of influence and amount of good done in the world, 
why not begin the next century by requiring a higher standard for 
admissions. Taking the lead in this direction will be doing only what 
the College has done along other lines of work. 

It seems to me that for the present, at least, the work of the College 
could %- divided into various sections, designated by some appropriate 
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name and leading on to more or less proficiency along certain lines 
of work, the completion of which would lead to no degree, but in 
themselves be of such a nature the taking of which might diminish the 
labor required to do the complete course, if the pupil wished to take it; 
and in any case to lay a foundation for future study. The divisions 
might be made to include an amount of time covering one or two years. 
Into these divisions those having the minimum requirements could 
enter and acquire some higher notions of agriculture. Now if these 
do not work for a degree they go away with the spirit of the institution 
implanted in them and become much stronger men than without this 
contact with the institution. 

On the other hand, the course of study that leads to a degree should 
be of a much higher type, embracing perhaps the others, but requiring 
the maximum qualifications for entrance, and leading up to a well 
rounded knowledge of scientific agriculture, ending with a diploma and 
a degree. The same qualification for admission could be required for 
all the other courses leading to a degree. Something like this has been 
done by normal schools and it has worked well. I can see no reason 
why it would not work well in an agricultural college. 

By some such arrangement, all classes of students could be accommo- 
dated and benefited. The student taking the complete course would be a 
much stronger man. 

What 1 have said has, perhaps, been too short, with too few illustra- 
tions, and in too disconnected a manner, to make what I want to say 
clear to those who have not given it much thought. The higher edu- 
cation of farmers’ sons and daughters is a subject to which I am par- 
ticularly interested, and the method of getting at it I have tried to 
outline. 

The Agricultural College is the institution that is to accomplish that 
work, and we are the ones to support her. As for me, my influence 
shall always be directed to that end. 


HISTORY, FOR TRIENNIAL REUNION OF M. A. C. ALUMNI 
ASSOCIATION, 1900. 


LUTHER H. BAKER, ’93. 


The exact scope, both intensive and extensive, of a history of the 
Alumni Association has been a quandary in my mind ever since the 
misguided action of the last “Triennial” in selecting a historian for 
1900. Dr. Beal’s painstaking and accurate catalog of officers and 
graduates, giving the address and occupation of each aluninus up to 
1895, renders the usual species of alumni history unnecessary. On the 
other hand, every loyal alumnus,—and only such are present today,— 
is perfectly familiar with the facts in the history of the College. Con- 
fronted thus by a hopeless dilemma, and not caring to take either horn, 
I have endeavored to adopt a course independent of either. The educa- 
tional trend of the College, as observed in the various periods of its 
history, furnishes such a course, and has been adopted as the most 
feasible and profitable. 
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In all ages and among every people, the history of institutions has 
been marked by epochs moulded by some strong personality, or influ- 
enced by the development of new conditions. The Michigan Agricul- 
tural College, far from being an exception, furnishes a most typical and 
interesting example of this truth. 

In general, there are three distinct periods in the history of our Alma 
Mater, which may be designated, for lack of better terms, as the Abbot 
period, the Willits period, and the period through which the institution 
is now passing, which may be known to future alumni as the Snyder 
period. 

The first of these, characterized at its start by woods and stump 
fields, isolation and poor equipment, hard work and few tangible results, 
Saw our agricultural course fully inaugurated, vindicated, and estab- 
lished before the people of Michigan. When, in 1883, President Abbot 
resigned the post which he had for twenty years filled with such honor 
to himself and the College, the formative period of the College was well 
passed. 

The. second period, marked by the establishment of our mechanical 
course, largely through the energy and perseverance of President Wil- _ 
lits, extended through the presidency of Doctor Clute, a period of ten 
years. During this time the educational trend of the College deviated 
decidedly froin the original course contemplated at its inception. A 
few scattered quotations from President Abbot’s exposition of the ob- 
jects of the institution, found in the catalog of 1863, will make my mean- 
ing plain. He says, “The State Agricultural College proposes: 

“First, To impart a knowledge of science, and its application to the 
arts, especiallv those sciences which relate to agriculture and kindred 
arts, such as chemistry, botany, zoology, and animal physiclogy. 

“Second, To afford its students the privilege of daily manual labor. 

“Third, To prosecute experiments for the promotion of agriculture. 

“Fourth, To furnish instruction in the military art. 

“Fifth, To afford the means of a general education to the farming 
lass.” 

From the clearly stated propositions it apnears that the only con- 
stituency which the College possessed or desired previous to the Willits’ 
period, was the farming class. Strong as this class is and has always 
been, it still furnishes but one source of patronage for the institution to 
draw upon. Every business man knows that the surest income is that 
which is derived from a variety of independent sources; and this truth, 
translated into educational terms, was adopted as the guiding principle 
of the College when the mechanical course was inaugurated. Recent 
statistics how that the rural population of many sections of Michigan is: 
actually decreasing, while that of the cities is increasing. This indicates, 
among many other things not pertinent to our history, that there is a 
growing industrial or mechanical class, while the class pon which 
the College had heretofore placed its entire dependence for moral sup- 
port is actually decreasing in numbers. Without stopping to analyze 
this situation farther, let it be said that that institution is the strongest 
which anticipates the demand of the time; whose guiding spirits are in 
touch with the people from whom its support and patronage must come. 
Nothing but the highest praise can therefore be given to our State 
Board of Agriculture, who, before the present industrial conditions had 
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become clearly manifest, penetrated deeply enough into the problem of 
education for the masses to anticipate this demand for a thoroughly 
practical course in mechanics, and to provide laboratories, shops and 
competent instructors to place it within the reach of all. 

The evolution of an institution is, in many essential respects, like 
that of society. Henry Drummond, in his “Ascent of Man,” states a 
principle which has come to be known as his key to special progress. 
He says: “It cannot be that the full program for the perfect world lies 
in the imperfect part. Nor can it be that science can find the end in 
the beginning, get moral out of non-moral states, evolve human societies 
out of ant heaps, or philanthropies out of protoplasm. But.in every 
beginning we get a beginning of an end; in every process a key to the 
single step to be taken next.” The introduction of our mechanical 
course was thus of greater importance as an epoch marker than any 
other single event in the history of the College since its establishment, 
inasmuch as in this “process” we see a kev to the “single step to be taken 
next.” In the subsequent establishment of the Women’s Department 
we see but another step in the recognition of the truth that henceforward 
the Michigan Agricultural College must stand for the education of the 
whole mass of people. 


From that moment, when the definition of a recon of the M. A. C. 
was changed from “farmer” to “bread winner,” the pyramid of its 
fortunes no longer stood upon its apex, but on the broad base of popular 
support and popular approval. How logical, then, was the next step 
taken by our beloved Alma Mater, and yet how foreign to the minds 
of those most active in securing for us the mechanical course; for the 
women of our land—silent, patient toilers, rendering bright our fire- 
sides and constituting the factor without which the word home would 
lose all its sacred significance, are they not entitled to recognition as 
bread winners? Constituting as they do half the population of the 
land, wielding an influence over the characters which are to mould the 
destiny of our nation, beside which all other influences are insignificant, 
“should they not receive the best that there is in the way of broadening 
and refining influences of music, literature and art? Our State Board 
of Agriculture again demonstrated its grasp on the educational prob- 
lems of the day by anticipating the demand for an education for woman 
as practical as that demanded by man. 


Thus in a three-fold way, our College touehes the everyday needs of 
the masses. It can, in no sense, be called a class college. It represents 
no sect, no creed, no party, no caste, but in the broadest sense of the 
word it stands for all. 

Nor has this increase in the scope of the College meant a decrease of 
its usefulness in the direction originally intended. It is more than ever 
a college for the farmer. By the addition of short courses in dairying 
and sugar beet raising, by its special attention to the problems of 
sheep husbandry and stock breeding, and by the splendid services 
which our horticultural department is rendering to the market gardener 
and the fruit raiser, the Agricultural College is coming to be more and 
more a practical necessity to those producers of all wealth, the tillers 
of the soil. 

Am I hasty in saying then, in view of these facts, that the Michigan 
Agricultural College occupies a unique place among the educational 
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institutions of our State? While the denominational colleges represent 
their special sects; while the State Normal School exists for the educa- 
tion and training of a certain class, and for that alone; while the Uni- 
versity itself stands for higher literary and professional training to 
which few indeed of the masses can hope to attain, the M. A. C. can 
truthfully be said to represent the best and highest interests of every 
bread winner within this great commonwealth. It does not surround 
itself with a high wall of entrance requirements; it places the highest 
possible value on the clear head, the willing heart, and the steady hand; 
it recognizes the eternal truth that manual training and mental develop- 
ment must go hand in hand. 

Is it to be wondered at, then, that we are proud—justly proud, of our 
Alma Mater? Not alone because of her splendid equipment and beau- 
tiful grounds, nor yet of the brilliant array of well known men of science 
who have taught within her walls or who have gone out to other 
colleges and universities; but because she stands with open arms to 
welcome to her halls of learning, to her laboratories, to her workshops 
and to her farm the sons and daughters of the great middle class; that 
army which constitutes the bone and sinew of our country; which does 
its work and produces its wealth; which protects it alike from internal 
danger and from foreign foe; which constitutes the great stratum he- 
tween the foam and the dregs on which the hope of the nation and the 
race depends. As a function of this all-powerful factor in the problem 
of our national life, the Michigan Agricultural College may look with 
confidence into the future, and be assured of glorious things. 


ALUMNI ORATION. 


The orator for the occasion was W. K. Clute, ’86, of Ionia, who spoke 
on “Tlie Value of Ambition.” 


Mr. President, Members of the Alumni Association and Friends: 


My sincere pleasure in meeting here today so many of the alumni and 
friends of the College I‘have no doubt is the common sentiment of all. 

It will not be my purpose to regale you with any of the flowers 
of rhetoric, but simply pluck a few grasses and present them to you, 
hoping they will not be too green and that they will remain fragrant in 
your memory. The general expectation of so numerous and respectable 
an audience at a college of the renown of this one naturally produces a 
feeling of such diffidence and apprehension in him who now has the 
honor to address you, and he therefore craves the indulgence of friends 
while he submits a few thoughts upon “The Value of Ambition.” _ 

A quality which demonstrates itself as having much to do with all 
truly great and successful persons or nations is ambition. Combined 
with other qualities which are possessed by all, it produces marvelous 
results. Its proper cultivation is the improvement of the human race. 

Ambition is a passion and must be controlled. To attain coveted 
positions, candidates for fame and fortune too frequently abandon the 
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plodding paths of virtuous labor for the quicker and corrupt roads te 
glory. 

In politics, often, candidates for our high offices seem to be above the 
law, and if they can, by the judicious (?) use of money corrupt the 
caucuses and conventions as well as the ballot box, thereby attaining 
the object of their ambition, they have no fears of being called to 
account for the means by which they were elected. They often en- 
deavor by fraud, bribery and falsehood (the ordinary and vulgar arts 
of intrigue and duplicity), or by crimes ef the most enormous character, 
to supplant and destroy those obstacles which stand in the way of their 
desires for gain and greatness. It is fortunate, however, that they 
more frequently miscarry than succeed, and commonly gain nothing 
but the distrust of their fellow citizens aud the punishment awaiting 
them when pursued by the hand of justice. 


The low estimate put upon the value of personal ambition in the de- 
sire for holding as well as the faithful discharge of the sacred trust 
of a public office is manifest to our people by the unhappy coincidence 
that seven of our heretofore prominent public State officials stand in- 
dicted, one of whom is convicted and six still awaiting trial for conspir- 
acy, robbing the public treasury, or else giving or accepting bribes 
to do the bidding of private interests in the legislative halls. The 
people of our State will maintain their usual self poise and presume all 
the untried parties not guilty until the proven facts show otherwise, 
at the same time the people have a perfect right,—nay, it is their duty,— 
to demand the unrelenting prosecution of these cases in order that 
every guilty one may meet condign punishment, and that examples of 
what will follow malfeasance in office be set before others. Our public 
officials should be given emphatic notice that it is just as criminal to 
steal from the public treasury by fraud in office as it is to crack a bank 
safe in the night, and that prosecution will be as certain in one case as 
the other. 

Another apt illustration of misguided personal and political ambition 
is shown in the career of Napoleon the Great. This extraordinary man, 
dreaming of universal empire, superstitiously believed that fate in- 
tended him to hold Europe in his hand. But we can see that he was 
designed by that remorseless fate for a very different purpose, and a 
very brief office. He was the terrible instrument which she intended 
to use for one specific purpose only and then to cast aside. This work 
was the destruction of the Roman-Germanic Empire. That lifeless 
mass, whose oppressive weight had crushed the life and hope out of 
Central Europe for centuries, needed some tremendous force from with- 
out to break up its time encrusted rivets. And that force was in the 
hands of a workman who supposed he was rearing a great edifice for 
himself. 

Napoleon, in fact, entered upon the most daring scheme ever at- 
tempted in Europe; to convert the whole continent into one vast empire 
with the kings and princes over the several nations all subject to him. 

His career was a grand one while he was engaged in crushing out the 
superstitious customs of the -ancient church that held the nations of 
Europe in his grasp, but when that was ended and he still continued 
on the march for unworthy personal ends, the fate that had picked him 
up, flung him aside. He learned it too late. History holds no picture 
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more powerfully impressive than that of this man waiting at Fontaine- 
bleau, twelve leagues from Paris, still believing in his power to retrieve, 
and unconscious that he was already deposed. 

The contrast between this great European military despot and the 
greatest American military genivs of modern times so familiar to us, 
our own Gen. U. 8. Grant, shows the difference between unbridled 
ambition for power on the one hand, and an inspirdtion to benefit one’s 
fellow men on the other. 

Napoleon fought to add greater lustre to his own name and his own 
imperial glory in the downfall of the vanquished, while General Grant 
waged his battles to compel his enemies to submit to the doctrine that 
all men are created equal. When Lee surrendered at Appomatox, Grant 
not only graciously declined to receive his sword, but, upon learning 
that the conquered army was on the point of starvation, ordered a divi- 
sion of the rations of the Union troops with the soldiers of General Lee's 
army; and told the Southern cavalry to take their horses home with 
them as they would be needed to cultivate their fields. Napoleon’s 
career shows us a masterpiece of supreme, vain-glorious selfishness, 
while General Grant is a fitting type of a well balanced man with a 
laudable ambition to serve his country well, and our nation is glorified 
thereby. 

A nation’s glory is the fruit of the civilization of its people. The 
character of national life is made up of the sums of the characters of its 
citizens. If the spirit which pervades our nation becomes duiled and 
morbid, it will be because our people have become so. It is essential 
to the virility of our nation that the temperament of our people be 
kept in a healthy condition. 


“Ambition is a spirit in the world, 
“That causes all the ebbs and flows of nations, 
“Keeps mankind sweet by action,’ says Crown. 


The laudable ambition of every nation should cause it to make its 
laws observed without fear, favor or affection, both by the rich and the 
poor. Its courts, the sturdy bulwarks of individual liberty, must be 
reputed for their fairness and integrity among the people at large. 

It remains for our courts, both federal and state, to hold back an 
often capricious and sometimes inflamed public opinion, aggravated by 
the railings of factious leaders of the populace, from committing those 
dangerous trespasses against the sacred time-honored rights of a free 
people which, in the lucid periods that follow, would be sincerely re- 
gretted had the intended results been fully accomplished. Holding as 
they do neither the sword nor the purse, no matter how violently the 
pendulum of public opinion may swing to the right or left, they will 
as the third co-ordinate and independent branch of our government 
remain the trusted public custodians of our people’s conscience. 

A state or nation’s legislative halls should be free from the reproach 
of bowing the knee to Baal or worshipping the God Moloch. The money 
of its people, which is the life blood of a nation, must be pure and 
constant in quality. It must be free from a suspicion, even, of being 
tainted or corrupt. 

A nation ambitious to be just and great must labor for the happiness 
and freedom of its masses. To advance the freedom and contentment 
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of its people it must do all in its power to promote the widest diffusion 
of education, especially among the youth. The money ofa people that 
is spent in the establishment of public schools, colieges, universities 
and free public libraries is the best investment it makes of any 
character. 

Notwithstanding all our modern advantages, there are at work, in 
our body politic, influences having a tendency in the opinion of many 
to depress the virility of our people. 

We are living in a progressive age. Individuality, apparently, is 
becoming submerged in a general mass. The growth of the corporate 
idea, which some call revolution and others evolution, has a strong 
tendency to make man seem a part of a machine, rather than to 
develop in him a distinct and separate existence. The invention of the 
cotton gin, the loom, the application of steam to the means of public 
transit, both on land and water, and to manufacturing generally, the 
telegraph and the telephone, and the new and useful applications of 
electricity to the comforts and luxuries of the people, together with all 
the inventions for the cheapening of labor and lessening the cost of 
the production of products of all kinds, has brought about a change that 
has tended to the blending of man into so small a part of our industrial 
society that his individuality is well nigh submerged. The change is 
certainly one of evolution, and a little comparison will show that we 
are outstripping our ancestors in bringing within easy reach the sub- 
stantial necessities, comforts and enjoyments of life, that they had to 
struggle long and hard to obtain. If they can be more evenly distrib- 
uted, so that more of our people may enjoy their benefits, all of these 
signs will be hopeful and reassuring. 

But, as if to pre-empt for the use and profit of a few, all of these 
things which should be the heritage of the many, a creature called a 
corporation has come upon the scene and embraces the great properties 
like railroads, telegraphs, telephones, coal and oil fields, steamboat 
lines, mining industries, and all of their kind down to the smallest pri- 
vate enterprises. Our retail stores, bake shops, shoemakers, ice 
wagons, the practice of law, even, in fact, almost every kind of business, 
is now masking itself under corporate impersonality. 

Take the leather industry for an example. Instead of a man being 
the maker of a whole boot, he will simply act perhaps as a pegger, 
or a stitcher, or a tip maker, or a seam maker, and so on to every part 
of a complete shoe. The trade of making a whole shoe is lost. A man 
who does nothing but operate a peg driving machine all his life, utterly 
unconscious of what was done before him and of what will follow, 
certainly will have but little incentive to stimulate his feeling of inde- 
pendence and interest in the business of his employer. He is simply an 
automatum. And this same idea goes through all the modern indus- 
tries. 

Individual ambition under such influences is stunted, for there is no 
field for its exercise. Such a man’s only object is to please his master 
and this is the antithesis of a healthy personality. 

If it be true on the other hand, however, as it is asserted, that the 
promotion of this class of corporate life and activity secures more 
contentment, steadier employment to the laborer and average business 
man at regular wages, shorter hours and consequently more leisure for 
rest, study or recreation, lower prices for what the people have to buy, 
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and better prices for what they have to sell, as well as a greater 
capacity for the extension of our trade and commerce with the world 
at large, then they are not an unwelcome accession to our social order, 
but represent the refined and finished progyay of modern, social and 
industrial evolution. 


There are two worthy ends which every individual should be encour- 
aged by his government in attaining. First, to own a home; second, to 
own an independent business. It can safely be said that the larger the 
number of our people who are enjoying these two blessings, the more 
generally contented, independent and happy will we be. 

It is not my purpose, nor is this the place, to consider any academic 
inquiry into the social problems of the day, but it occurs to me as a 
suggestion which I wish to throw out to you educated men and women 
whether or not the present rapid rush towards the indiscriminate 
organization of commercial power, into single highly capitalized corpora- 
tions for the transaction of nearly every kind of business, is not a 
serious menace to the ambition of the humble masses of our people 
and hence to the prosperity of our nation. 


Is it well that individual man should become bound up like the 
wheels and shafts of a great factory, each dependent upon some con- 
necting part of a machine, and the whole controlled by the will of one 
master? Do these huge aggregations of capital advance or retard 
individual wealth and happiness among the greatest number of our 
people? Do they not often tend to crush out the moral courage as well 
as destroy the business of the individual producer, merchant and 
manufacturer? 

Ever since commercial trusts were held illegal by the United States 
Supreme Court, capital has slipped the noose and accomplished the same 
results by organizing as private or quasi public corporations under the 
laws of some one of our states of identically the same kind that have 
been created and favored all over our nation for the last half century. 


With this artificial entity as a nucleus, an accretion of capital sets in, 
eventually bringing about a great consolidation of business interests. 
Thus by a legal circumvention of the trust plan, the radical idea for a 
union of forces is worked out that is equally effective to accomplish 
every result which in reality made the trusts illegal. <A little leger- 
demain turned the trick. It is presto, change! Now you see it, and now 
you don’t. 

Their object is to exercise artificial rights and privileges not pos- 
sessed by the individual. They receive their breath of life by force of 
state statutes. The primary legal idea of corporations is that they com- 
bine the capital, talents and skill of many individuals in one pursuit 
and seek to secure for the stockholders advantages which none of them 
can gain single handed. 

The public utility of these modern consolidated groups of corpora- 
tions, sometimes called judicious combinations, but misnamed trusts, 
is now being questioned. When once born and set on their feet they 
have the world before them for their field of labor, and the question 
will arise in giving our federal government control over them, if that 
is the remedy, whether or not the people of the states wish to surrender 
to the federal government another very large portion of their sovereign 
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power, over a subject which has heretofore been in the state’s exclusive 
control. 

A corporation cannot be confined in its operations within a state line. 
The right to free commerce between states prevents that. Their present 
method of operation is to become chartered under the laws of some state 
with liberal provisions as to their duration, capitalization and object 
of incorporation. Their scheme embodies farther this idea: That the 
stock therein be issued to the owners of practically all the small cor- 
porations or companies in any particular line of business, in one or 
perhaps several or all of the states, in consideration of the property, 
good will and business of the smaller concerns in the combination all 
passing to the new organization, and by these means one whole industry, 
or a series of industries, becomes merged into one giant feudal 
corporation. 

Thus is formed a combination of capital, skill and power in business 
that has the controlling financial and commercial strength of a giant. 
The individual, therefore, must compete practically with a _ business 
monarchy. It has a distinct head and everyone beneath is in a con- 
dition of servile dependence. Their methods frequently throttle fair 
competition by their unduly engrossing and forestalling the market on 
many lines of products. Their organization frequently closes, without 
good cause, numerous industries in different parts of the country that 
had previously been doing a thriving business, and thereby throw labor 
out of employment. They put down prices of goods in one p'ace below 
the legitimate cost of production to drive a rival out, and raise the price 
of their wares in another locality to make their accounts on the deal 
balance. 

They wield the boycott, the bludgeon of trade and commerce, with tre- 
mendous influence, by refusing to sell their wares to a man who buys of 
a rival at the same time he seeks to deal with them. All! of these things 
they have done and now do for the avowed purpose of stifling legitimate 
competition. 

We should not forget, however, in treating of this question, that a 
man has a right to buy and sell as he pleases; so has a corporation. A 
man has a right to indefinitely extend his bus:ness and holdings. Is 
this right to be curtailed as to corporations when exercised within their 
legal objects? Have not corporations, the same as the individual, a 
right to use new and improved methods in business, the patents, inven- 
tions and every other device known to the arts of trade and commerce 
for the cheapening in production and distribution, as well as the better- 
ment of the manufactured article? All will concede that they have this 
right. 

Are we, however, ready to concede that a comparatively few men of 
great wealth may form and operate without limit this business machine 
that works to the detriment, as many believe, of so many individuals? 
Is it good for the body politic that a few should be the masters of our 
country’s trade, manufacturing and commerce and so many their 
servants? 


These institutions do not possess the vested right to lead this kind 
of a life. The present concentration and ownership of nine-tenths of 
all the country’s personal property into the control of corporate life 
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is no more to be desired than would be the accumulation of vast landed 
estates into the hands of a few land barons. This relic of the feudal 
system has been abolished in every state of the union, I believe, by 
repealing the law of primogeniture, so our lands are owned in a broad 
sense in small holdings with the occupant not a tenant, but the pos- 
sessor of an allodial estate. 

Feudalism, in its palmy days, meant that all the land, air and water, 
with the beasts, birds, fishes and minerals, belonged not to the people, 
but to the lords of the soil. If aman wished to fish, hunt, shoot a bird 
in the air, gather sticks, pluck a twig, leaf or fruit from the trees, or 
pick up anything from the ground, he must first get permission from 
the lord of the manor, or some of his underlings. This meant that the 
weak were to get weaker and the strong stronger, and the cunning more 
cunning. The time was, under the feudal system, when man passed 
with a deed of the land as a part and parcel thereof, the same almost 
as animals in the forest. Is there no parallel between some features of 
the feudal system and the system of corporate development that takes 
in our industrial society today? 

Judging by analogy in the light of history would it not be beneficial 
to the individual if the concentration of so much artificial power and 
wealth in a corporate entity were reasonably checked? If the value of 
individual ambition is to count in the scale, the state owes it to its 
people to inquire carefully into the use of the franchises it has granted 
to some of our citizens. 

Whatever the evils may be in such corporations, they must be regu- 
lated and restrained as are the rights of the individual, not seeking to 
work destruction, but observing at all times the natural laws of trade 
which will take care of themselves in spite of all the legislatures in 
Christendom. 

If these corporations are a menace to the individual, they are a menace 
to the nation; and it is our duty to begin to correct their errors at the 
points where they defiantly over-ride the law or prostitute the purpose 
of our government to their private ends. Every corporation is a creature 
of the people, brought into existence by their state legislatures, just 
as much as our national banks are creatures of congress, and one should 
be just as much subject to public scrutiny as the other, 

The power of the people to deal with the problem as they see fit is 
not doubtful. Judge Cooley, in an early Michigan case, said this: 

“The sovereign police power which the State possesses is to be exer- 
cised only for the general public welfare, but it reaches to every person, 
to every kind of business, to every species of property within the. 
commonwealth. The conduct of every individual and the use of all 
property and of all rights is regulated by it, to any extent found neces- 
sary for the preservation of the public order and also for the protection 
of the private rights of one individual against encroachment by others.” 

This great Michigan jurist, whose fame as an authority in legal juris- 
prudence has extended all over our land and even to Great Britain 
and continental Europe, has, I believe, touched the keynote of the power 
of the people on this subject in the language I have quoted. 

The demagogue and quack statesman, who unjustly denounces all. 
forms of corporate life and usefulness, as well as the schemer who 
selfishly misuses it, ought to stand together and share the public cen- 
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sure. The good in it should be retained and the evil expunged in order 
that the lawful ambitions and opportunities of many of our people shall 
not be crushed by the unjust methods of these institutions. 

Fellow graduates, I conjure you to stand by the individual in the 
social struggles that are going on. Keep within his reach the incentive 
for activity, for education and for commerce, the development of the 
liberal arts and all that goes to make up a free and active man. Fight 
against socialism because it enslaves the masses and brings all men to 
a dead level; the lightning of genius never strikes a dead level; it only 
hits points. 

The value of individual ambition is too great to be sacrificed to the 
commercial demands of the age. Ambition ruled by reason and religion 
is a virtue. Unchecked and maddened by vanity, avarice and covetous- 
ness, it is a vice. Ambition is opposed to communism. “Every round 
in the ladder of fame, from the one that rests on the ground to the last 
one that leans against the shining summit of human ambition, belongs 
to the foot that gets on it.” It believes in every man striving for what 
he has. “In the intellectual world, it savs to every man, let your soul 
be like an eagle. Fly out into the great dome of thought’and learn the 
truth for yourselves.” No man could ever rise in his profession, trade, 
or occupation having no ambition to reach its higher points. Like 
every other gift, it is the abuse and not the use of ambition’s fire that 
leads to erring. Kept within proper bounds it is a noble quality lead- 
ing to perfection. 


REPORT OF THE NECROLOGIST. 


MRS. P. B. WOODWORTH, ’93, CHICAGO, ILLINOIS. 
Fellow Alumni and Friends: 


Again have three years rolled away and we gather here to renew 
ence more the happy memories and associations of our College days 
and to wander, as of yore, about its ever beautiful campus. With the 
happiness there also comes a tinge of sadness, for always as we look 
the faces over and inquire for all the dear old friends do we find vacan- 
cies in our ranks which will never more be filled. And so it is but fitting 
that, as we come together again, mention should be made of those whom 
the Angel of Death has visited and taken under the shadow of his 
wing. This task, hard for any of us, seems doubly so to me, for so 
closely has my life been interwoven with the life of the College that 
the death of any alumnus is in almost all cases the loss of a personal 
friend; and it is with heavy heart that I look the list over. Since our 
last meeting twelve of our number have answered the last roll call and 
gone to their eternal rest. But we thank God that the lives were true 
and useful and that the memories which they have left behind are dear 
and honored ones. Their usefulness could not end in death, for always 
will their example be felt as an inflnence for the good. In several cases 
have the deaths come from lingering and incurable diseases, and these 
have been borne in a spirit of greatest cheerfulness and resignation. 
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‘We must all die! 

All leave ourselves, it matters not where, when, 

Nor how, so we die well; and can that man that does so, 
Need lamentations for him?” 


Words are but empty comfort and we cannot express our sorrow for 
those who have been bereaved, but may it be some consolation to them 
to know that the hearts of the College friends go out to them in 
sympathy. 


IN MEMORIAM OF 


Charles E. Hollister, of the class of ’61, who died at his home in 
Laingsburg, Mich., on the 11th of April, 1900. Mr. Hollister was a 
member of the first class that graduated from M. A. C. and his familiar 
face will be much missed at our reunions. He was a prominent farmer 
and influential man in his county. 

Frank S. Burton, of the class of ’68, died at Ann Arbor, Mich., on the 
5th of January, 1897. At the time of his death he was a lawyer. 

Frank P. Davis, also of 68, died at Guayaquil, Ecuador, S. A., on the 
3d of May, 1900. Mr. Davis was a highly skilled engineer and was civil 
engineer of the Guayaquil & Quito R. R. 

George D. Moore, ‘71, a farmer, prominent in Grange work. Died 
at Medina, Mich., on Feb. 4, 1900. 

Arthur A. Crozier, class of ’79, died at his home in Ann Arbor, Jan. 
28, 1899. For four years previous to his death Mr. Crozier had held 
the position of Assistant Agriculturist of the Experiment Station here ~ 
at the College, and had made hosts of friends both here and abroad. 
He was an eminent botanist and devoted to his work, and has left be- 
hind him many testimonials of his hard and earnest endeavor in the 
shape of valuable bulletins. 

Charles W. Crossman, of the class of ’82, died at Memphis, Tenn., on 
September 2, 1897. Mr. Crossman was a dealer in real estate. 

William S. Baird, of ’85, died at his home in Los Angeles, Cal., on 
Jan. 10, 1898. The death was caused by consumption, from which he 
had been a sufferer for some years. - Mr. Baird was engaged in the 
practice of law. 

Chas. S. Whitmore, ’87. Mr. Whitmore had been a farmer and at the 
time of his death was employed as salesman for the McCormick Machine 
Co. Died at Utica, N. Y., August 19, 1899, after a very short illness. 

Mrs. H. T. French, ’87 (Carrie M. French). Died April 28, 1895, Mos- 
cow, Idaho. 

Miss Grace L. Fuller, ’91, died at her home near the Agricultural 
College, Jan. 2, 1900. Miss Fuller engaged in teaching at Lansing and 
in the East from the time of her graduation till her marriage in Sep- 
tember. 1899, to Leander Burnett. She was a charter member of the first 
woman's society at the College, and we old girls remember her with a 
creat deal of affection. Steady, earnest and sure, Grace was always to- 
be relied on. 


M. A. C. ALUMNI REUNION. 449 


Gilbert H. Hicks, ’92, died at Washington, D. C., Dec. 5, 1898. Mr. 
Hicks was, at the time of his death, first assistant chief of the Division 
of Botany, which position he had won by hard and patient work. Pre- 
vious to going to Washington he had been instructor in botany at the 
College and his memory is very precious here. 

Robert B. Pickett, 93. Died Sept. 3, 1897, at Springport, Mich. 

Walter G. Amos, of ’97, manager of the Chicago office for Murphy 
Iron Works, of Detroit, died at his home in Morgan Park, Ill., March 
22,1900. Mr. Amos’ death is particularly sad, as he was a young man 
in the best of health and doing remarkably well in business. Only three 
weeks before his death he attended the banquet of the M. A. C. Associa- 
tion in Chicago, and on the very day of his death Mr. Woodworth had 
a letter from him in reference to some business connected with this 
association. When Llewellyn Reynolds, of 95, came out to our home in 
Chicago to bring us the news, we could not make it seem true. Mr. 
Amos was returning to Morgan Park in the evening and as he went 
to alight from the train his foot slipped in some way and he fell, break- 
ing his leg. He was taken to. his home where the fracture was set, and 
after the operation he went quietly off to sleep to wake no more. Only 
a very few of his College friends heard of it in time to attend the 
services. 

Charles E. Townsend, of the class of ’98, died at Onondaga, Mich., 
April 13, 1900. Mr. Townsend spent the first year after graduation in 
teaching, but ill health forced him to lay down his work, and after a 
year’s suffering he passed away. 

There has been one death in the College circle, not that of an alumnus, 
which yet cannot be omitted from this list; that of Mrs. Henry G. Rey- 
nolds, who died at her home in Pasadena, Cal., January, 1899. During 
her nine years’ residence on the campus Mrs. Reynolds won the hearts of 
all who knew her by her cordial warm-heartedness and hospitality. We 
who were fortunate enough to have been students at that time carry 
many happy memories of pleasant evenings spent at her home. To all 
of us who knew her the news of her death came as a personal sorrow. 
I have in my possession a letter written by Mrs. Reynolds at the time 
of Will Baird’s death, under the circumstances, which contains one 
paragraph that it seems a duty to read. “I was much with Will Baird 
before he died. I have always wanted his College friends to know what 
2 cheery, brave life he led, and how calm and beautiful was his death. I 
have never seen one more so. His thoughtfulness for others while in 
severe pain and weakness was wonderful.” 

With bowed heads and reverent hearts we accept our Father’s will. 
May his call find us all as ready. 
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COMMENCEMENT DAY—FORTY-THIRD SESSION MICHIGAN 
AGRICULTURAL COLLEGE, JUNE 15, 1900. 


Louis L. Appleyard, Charles W. Bale, William Ball, Antranig G. 
Bodourian, Harry L. Chamberlain, Alice M. Cimmer, George B. Fuller, 
Hugh B. Gunnison, Charles H. Hilton, Abraham Knechtel, Charles W. 
Leipprant, Bertha E. Malone, Wilfred B. Nevins, Clare H. Parker, Ellis 
W. Ranney, Harriette I. Robson, Charles H. Spring, Paul Thayer, Irma 
G. Thompson, John R. Thompson, Harvey A. Williams. 

The degree of master of science, in course, was conferred upon A. B. 
Cordley, ’88, and Wendell Paddock, ’93. Hon. Jason E. Hammond, ’86, 
State Superintendent of Public Instruction, received the honorary de- 
gree of master of science, and the degree of master of agriculture was 
given to William Caldwell, ’76. 


COMMENCEMENT EXERCISES. 


By ten o’clock the armory was crowded by students and the friends 
of the College. After a selection by the M. A. C. band, the Board of Ag- 
riculture, faculty and graduating class marched to their seats upon the 
platform. The invocation was given by Rev. Mr. Odlum, and was fol- 
lowed by a piano duet by Misses Hudson and Goodrich. Miss Robson 
represented the Woman’s Department, and in her address, “Woman and 
Her Relations to the Outside World,” discussed woman as she is today, 
as she has been and may be, rationally and sensibly from her stand- 
point as woman and graduate. 

Mr. Thayer took the subject “Conservation of Food.” He explained 
how scientific agriculture ,has resulted in greater production per acre 
and better crops, how the poorer soils are and may be made fruitful, 
how exhaustion of the soil may be put off almost indefinitely. The vocal 
solo by Prof. Joslyn was much appreciated. Mr. Thompson, for the 
mechanical graduates, in speaking of “Rapid Transit from an Engineer- 
ing Standpoint,” compared the methods of the present with those of 
the past in engineering work, and brought out by many examples the 
wonderful achievements of the profession. He explained the part of 
the civil, mechanical and electrical engineers in the great things which 
have been accomplished. 

Booker T. Washington, of Tuskegee Institute, Alabama, was the 
orator of the occasion, and gave the following address: 
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SOLVING THE NEGRO PROBLEM IN THE BLACK BELT OF 
THE SOUTH. 


For a number of years I have tried to advocate the advantages of in- 
dustrial training for the negro, because it starts the race off on a real, 
sure foundation, and not on a false, deceptive one. 

Last year, when in England, I observed in Birmingham, London and 
elsewhere, in the large polytechnic schools, that thousand of men and 
women were being trained in the trades that cover work in the earth, 
in metal, wood, tin, leather, cloth, food preparation and what not. 

When I asked, why do you give this man or this woman training in 
this or that industry? the answer came that when these students come 
to us we ask in each case, what are the prevailing occupations of the 
people in the community where the students live? In a word, it is found 
out what the student can find to do in his immediate community, not 
what he ought to find to do, not what the instructors might desire him 
to do, but what the economic and other conditions prevailing in his 
neighborhood will actually permit him to do. 

With this knowledge obtained, the student was trained, for example 
in leather, because at his home that was the prevailing industry; that 
was the occupation at which he could find immediate and profitable 
employment. The same logical and common sense principle should be 
applied to the negro race. For example, the great bulk of our people 
live directly or indirectly by work in the soil. This gives us a tremen- 
dous advantage in the way of a foundation. 


* * * 


From the beginning of time agriculture has constituted the main 
foundation upon which all races have grown useful and strong. 

In the present condition of the negro race it is a grave error to take 
a negro boy from a farming community and educate him in about every- 
thing in heaven and earth, educate him into sympathy with everything 
that has no bearing upon the life of the community to which he should 
return, and out of sympathy with most that concerns agricultural life. 
The result of this process is that in too many cases the boy thus trained 
fails to return to his father’s farm, but takes up his abode in the city 
and falls in too many cases into the temptation of trying to live by his 
wits, without honest productive employment. And, my friends, if there 
is one thing at the present time that should give us more serious con- 
cern than another, it is the large idle class of the negro race that linger 
about the sidewalks, bar rooms and dens of sin and misery of our large 
cities. 

Every influential man and woman should make it a part of his duty 
to reach the individuals of this class and either see that they find em- 
ployment in the cities or are scattered to the four winds of the earth 
in agricultural communities, where they can make an honorable living 
and where their services are needed. 

If it be suggested that the white boy is not always thus dealt with, 
my answer is: My friends, the white man is three thousand years ahead 
of the negro, and this fact we may as well face now as well as after, 
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and that at one stage of this development, either in Europe or America, 
he has gone through every stage of development that I now advocate 
for the negro race. No race can be lifted till its mind is awakened and 
strengthened. By the side of industrial training should always go 
mental and moral training. But the mere pushing of abstract knowl- 
edge into the head means little. We want more than the mere per- 
formance of mental gymnastics. Our knowledge must be harnessed to 
_ the things of real life. 
* * * 

Again, it is asked, would you limit or circumscribe the mental deyel- 
opment of the negro boy? Emphatically I answer with a hundred 
“noes.” I would encourage the negro to secure all the mental strength 
and mental culture, whether gleaned from science, mathematics, history, 
Janguage or literature that his pocketbook and circumstances will en- 
able him to pay for; but I repeat with all the emphasis of my soul that 
the greatest proportion of the mental strength of the masses will be 
brought to bear upon the every day practical affairs of life, upon some- 
thing that is needed to be done and something that they are permitted 
to do in the community where they reside. 

When it comes to the professional class which the negro needs and 
must have, I would say, give that training which will best fit them to 
perform in the most successful manner the service which the race de- 
mands. But would you confine the negro to industrial life, to agri- 
culture, for example? No, but I would teach the race that here the 
foundation must be laid, and that the very best service which anyone can 
render to what is called the higher education is to teach the present 
generation to provide a material or industrial foundation. 

On this industrial foundation will grow habits of thrift, the love of 
work, economy, ownership in property, a bank account. Out of it in 
*future generations will grow classical education, professional education, 
positions of public responsibility. Out of it will grow moral and re- 
ligious strength. Out of it will grow that wealth which brings leisure, 
and with it the enjoyment of literature and the fine arts. In the words 
of the late Frederick Douglass, which I quote. “Every blow of the 
sledge hammer wielded by a sable arm, is a powerful blow in support 
of our cause. Every colored mechanic is, by virtue of circumstances, 
an elevator of his race. Every house built by black men is a strong 
tower against the allied hosts of prejudice. It is impossible for us to 
attach too much importance to this aspect of the subject. Without in- 
dustrial development there can be no wealth; without wealth there can 
be no leisure; without leisure, no opportunity for thoughtful reflection 
and the cultivation of the higher arts.” 

I would set no limitations on the attainments of. the negro in arts, 
letters or statesmanship; but, my friends, the surest and speediest 
way to reach these ends is by laying the foundation in the little things 
of life that are immediately at our door. The man who has never learned . 
how to make money to pay his own debts is not the one to be intrusted 
with the duty of making laws to pay the national debt. 


* * *% 


I have read recently an account of a young colored man in the District 
of Columbia, who graduated from college and from a school of tech- 
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nology, and then what? He did not go about seeking for a position which 
other brains and other hands had created, but used his knowledge of 
the sciences and mathematics in creatmg a bootblack establishment, 
where he manufactures his own blacking and polish. Starting with 
one chair, he now has a dozen; starting with one place of business, he 
now has several. What matters it to this man whether Republicans, 
Democrats or Populists are in power in Washington? He knows that 
he has a business that gives him independence, and with its expansion 
and growth will come wealth and leisure and the highest educational 
opportunities for his children. Oh, for a thousand men with the force 
of character and common sense to begin on such a foundation. 

It is not alone the mere matter of the negro learning this or that trade 
for which I plead, but through the trade, the industry; out from the 
trade or industry I want to see evolved the full-fledged, unhampered, 
unfettered man. I plead for industrial development, not because I want 
to cramp the negro, but because I want to free him. I want to see him 
enter the great and all-powerful business and commercial world. 


* * * 


If for a brief moment you will excuse me for the seeming egotism, I 
will tell you what a set of devoted colored men and women have done 
at Tuskegee, Alabama, during the past nineteen years. 

Beginning in 1881, with absolutely no property, the Tuskegee Institute 
now owns 2,500 acres of land. Of this amount about 700 acres are this 
year under cultivation. There are upon the school grounds forty-eight 
buildings, and of these all except four have been wholly erected by the 
labor of the students. Students and their instructors have done the 
work from the drawing of the plans and making of the bricks to the 
putting in of the electric fixtures. There are fifty wagons and buggies 
and 600 head of live stock. The total value of the real and personal 
property is $300,000. If we add to this our endowment fund of $165,000, 
the total value of the property is $465,000, and if we add to this the 
value of the 25,000 acres of public land recently granted to this insti- 
tution by congress, the total property of this institution is $590,000. 
The students earn by work at their trades and other industries about 
$90,000. The total monthly expenditure is nearly $7,500. The total 
daily expenditure is not far from $250. 

Beginning with thirty students, the number has grown until at the 
present time there are connected with the institution a thousand and 
more students from twenty-four states, Africa, Jamaica, Cuba, Porto 
Rico and other foreign countries. In all of our departments, industrial, 
academic and religious, there are eighty-eight officers and teachers, 
making a total population on our grounds of about 1,200 people. 

During the nineteen years the institution has been in existence hun- 
dreds of students have finished the academic and industrial courses, 
and if we add to the number about 2,000 students who were not able 
to remain and get a diploma or certificate, who nevertheless got the 
spirit of the institution and a knowledge of industry to such an extent 
that they are doing good work as teachers, as farmers, as tradesmen, 
as leaders of thought, industry, thrift, morality and religion, the num- 
ber can safely be placed at nearly 2,500. 


* * *% 
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Not a single one of our graduates has ever been convicted by any 
court of crime. Not asingle one of our graduates has ever been charged 
with the crime of attempting an insult upon a woman. 

At least half of these students are working in part or wholly at their 
trades or industries, which they learned at Tuskegee. Whether they are 
working at the immediate trades which they learned or not, all have 
the spirit of industry and thrift that makes them valuable citizens. 
The Tuskegee Institute does not confine its work to the industrial train- 
ing. Along with industrial training goes thorough mental and religious 
training. We keep in constant operation, at which the students re- 
ceive training, twenty-eight industries. All of these are industries at 
which our students can find immediate employment, as soon as they 
leave the institution; in fact we can begin to supply the demand for our 
graduates, and a large portion of these demands come from Southern 
white men and women. We can now erect a building of any kind with- 
out going off the grounds to employ a single outside workman. 


WOMAN AND THE OUTSIDE WORLD. 
HARRIETTE I. ROBSON, REPRESENTING THE WOMEN’S COURSE. 


Ours is an age of questioning. Because of questioning, ours is also 
an age of reform. Society’s ideals have risen, are still rising, and the 
world is moving into a new and hopeful century. 

We expect great things for the future of our land and our people. 
We believe in the potency of our end-of-the-century enthusiasms for 
humanity—the earnest, hopeful seeking, not merely to know the truth, 
but to use it for humanity’s sake. We believe, also, in the reciprocal 
willingness of humanity to be improved; that is, we believe in the uni- 
versal desire of the individual to make the most of himself and his 
opportunities. Lastly, we believe in ourselves. We feel that those 
proverbial traits of American character which have given a material- 
istic trend to our national activities, can also give us wisdom in solving 
some of our present-day problems, as well as those which the era of 
“good will toward men” will bring with it. ; 

Everything is a problem today. Among others is the much-discussed, 
long-suffering “Woman Question.” One would suppose it had grown 
thread-bare long ago; and so it has—only the warp remains because 
the whole was woven on truth. 

Granted that a woman is a free spirit, who is an end in and for her- 
self; granted that hers is a soul as deep, as aspiring, as divinely different 
from every other human being’s as is a man’s; granted her capacity for 
reasoning, as some one has said, “beyond the limits of the proverbial 
woman’s reason;” granted that as a free, intelligent, social being, she 
desires to do, and must do, her share of the world’s work—who can 
deny her the broadest, freest possible expression of her own best self? 
The matter of her “right” to participate in the world of affairs is today 
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very generally recognized; it has become rather a question of what it is 
that, in the solving of her own life problems, she can best give to her 
age. What is to be her own peculiar, individual work? 

We know that women have been one of the greatest regenerating 
forces in our civilization, and that through the ennobling of their posi- 
tion in society has come the ennobling of the race, but we do not 
know, as yet, just what man’s part and woman’s is in the ideal state of 
today. We are living too near our own times to say. But in the com- 
plex ordering and the many-sided issues of our modern life, the neces- 
sity of building well-rounded, completed men and women into our na- 
tional and social life must be apparent to all. 


The wealth of possibility in our American women is past computa- 
tion. Deep in their souls are planted the formative ideals of our race— 
virtue, duty, courage, sincerity, piety. Year by year, century through 
century, the little plant has been pruned and nurtured, until today we 
are ready to reap a richer harvest than ever before. But before the 
harvest can be full, certain elements must be eliminated. Consider the 
question broadly and fairly; just what is the existing condition of the 
average American woman today? Is she free? 

A more rational education than of old, greater liberty of thought and 
action, have done much for women in the last fifty years, but the tradi- 
tions of centuries have been too strong for them; they have not yet 
been able to free themselves from the primitive conceptions of the pre- 
scribed activities and duties of their sex. Their slavery takes various 
phases and forms, but the fetters may, broadly speaking, be traced to 
a common source—ignorance of self. 

The be-good-and-let-who-will-be-clever ideal of womanhood has still a 
tremendous hold on the feminine mind. It does not see that mere 
negative, sentimentally ornamental goodness can never be _ effective. 
Goodness, to be a power in the world, must go hand in hand with 
cleverness, must exercise itself and grow. In contrast to the inane 
woman, is the other extreme—the dogmatic woman. To her, what I 
think will have greater force than what is truth. She is apt to dissi- 
pate her energies on mere abstractions, and, seeking to broaden women’s 
lives, but failing to understand either herself or the wide differences in 
the needs of the individual life, she attempts generalizations and cries 
for “woman’s rights’—not the rights of women—somewhat as_ the 
French revolutionists clamored for the “rights of man.” 

Women need more positive ideals of goodness and greater individual- 
ity. They need the broadening and deepening influences of the constant 
interflow of their lives with the life of their time. To meet these needs, 
women must themselves consciously broaden their interests and look at 
themselves in their relation to the whole of society. They are too apt 
te see only what is close to them, and hence to see without sense of pro- 
portion or relation to natural law. What is it that makes the daily care 
of the household a drudgery? The too busy housewife must cook one 
hour what is eaten the next; must dust today what will be dusty again 
tomorrow; must mend here, patch there; always working, yet never 
gaining—what is it that makes it all so hopeless? Is it not the failure 
to see the meaning, the value of these necessities to our health and hap- 
piness and to understand the proportion of thought and time which 
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they can reasonably claim in our life? Women do not need to think 
more of these things. They must think less of them, but to more pur- 
pose. They must find time somewhere for the duties which they owe 
to themselves. 

The four walls of the home have limited women’s activities too long. 
A too close attention to our daily wants has confined their souls to the 
world of little things. We must not consider the home a little world 
by itself, shut off from all the rest of the world and its interests. On 
the contrary, the home is the very heart of our social body; from it are 
forced the life-giving elements into all the organs of human activity. 
The character of our home life means more, will accomplish more for 
society than any legislation or reform ever can. We feel that the best 
that culture and science can give it, is none too good. How imperative, 
then, that the woman in that home should be a wise, cultivated, high- - 
minded woman, and that her outlook on the world into which she is 
building should be broad and free, and that her soul be unhampered to 
express itself freely! 


What is to help her to a freer, more comprehensive womanhood? 
Many things may help her, but whatever a woman is, that she will 
always be. Education and environment may influence her, but she can 
never quite separate herself from herself. No one can. But a higher 
education is, perhaps, the greatest help she can have in realizing her 
true self. It need not, perhaps ought not, to be identical with a man’s 
in every particular, but it must certainly be as comprehensive. It must 
teach her first of all, to be. 

To do this, it must meet three requirements. First, it must be broad. 
Ii must call into play all the powers of her being; it must teach her to 
feel as well as to think; and it must give her such an outlook that she 
may see the universe in its true proportions, and her own relation to it. 


Second. It must be personal. It must permit such freedom in election 
of subjects that, in addition to what we may call the universal or broad- 
ening element, the cravings of her own individual nature may be satis- 
fied and her inherent gifts and capabilities drawn out and developed. 
The girl who finds her ideals of the good, the true, the beautiful, in 
music or art, may not care to go deeply into the classics, nor will the 
girl whose higher nature is fed by the vastness of: science or math- 
ematics be likely to make literature her specialty. Yet the education 
of each may be made equally as broad. 

Third. It must contain enough of what we are pleased to call “the 
practical” to enable her to lay hold of the common duties and affairs of 
life intelligently and easily. 

After her four short years of college training, a girl will have learned 
many things besides what she has found in lecture-room or laboratory. 
She will have gained the independence and steadfastness of purpose 
which results from serious work done shoulder to shoulder with other 
workers; she will have learned not to be afraid of her enthusiasms and 
her honest, because rational, convictions; from the cosmopolitan char- 
acter of college society she will also have gained a peculiarly true un- 
derstanding of, and sympathy with, human nature. She will under- 
stand, even though perhaps only in a vague way, the common ties and 
aspirations which, after all, make humanity one in essence. 
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Some rather ultra-conservative persons have feared that with the 
acquisition of these sterling, though perhaps more stern qualities of 
character, women would become mannish, would lose those charms and 
graces which have always been theirs. But nearly half a century of 
experience has proven that no amount of education can render the 
woman who is made of the right material in the first place, unwomanly 
or unlovely. True, she may, indeed, have lost that superficial, fluffy, 
insipidity and those bric-a-bracish propensities which we have in some 
way come to consider a part of ‘“‘the eternal feminine,” but she will have 
gained in their place vivifying, life-transforming power of noble aim 
and purpose. She will have found instead that whatever fate may put 
therein, her own life is worth living out bravely to the end; that while 
she may not be free to go and come at will, there is yet time in her life 
for all good things—time for work and time for play; time for the 
every-day divine sweetness of life, time for the “mountain visions.” 
Above all else, she will have begun to become a little acquainted with 
herself, to see what it is in her nature that distinguishes her from every 
other being in the world, and to decide in what sphere of activity this 
distinctive self will find its best expression and use. 

So, in considering what it is that a woman is to give to her age, we 
may say that, first of all, she must become a part of her age. She must 
hold her soul open to both give and receive that inspiration and sym- 
pathy which is to help harmonize and unify mankind. Then, while a 
woman gives, consciously or not, of all that she is, she will be able to 
give it most effectively through what she does—through her work. 

Let this work be whatever her own capabilities and highest happiness 
may determine, but let her do it with the conscious hand and will of 
the master workman. It is a duty she owes both to herself and to 
society. In doing this work of hers, whatever it may be, she need not 
become in any way eccentric, unlovely or unmindful of the common ties 
of human affection and duty. On the contrary, all that she can put into 
her work of the magnetism of her own vivid womanhood will but add 
to her helpfulness and her power over the minds and hearts of those 
whom her life will touch. We do not want hard, cold, merely intellec- 
tual brilliant women, but we do want women who understand them- 
selves and whose lives are warmed and brightened by purpose, and who 
realize that, merely because they are women, they are not exempt from 
the duty of putting their individual talents into active use for the 
world. 

If they feel that it comes to them in the right way, the great majority 
of women will find, as they always have found, their highest and cer- 
tainly most ideal happiness in the activities of the home. Here, indeed, 
is a field of work and influence so vast in scope, so eternal in meaning, 
that the best a woman can put into it is all too meager. And the women 
of the future will be prepared to give their best to it. Understanding 
the needs of their own inherent natures, they will enter the home of 
their own free will, because here was the satisfaction for which their 
souls were seeking, and not because it is the fashion to marry, or be- 
cause most women do. 

But if this factor never comes into a woman’s life, or if she feels 
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that her particular being will grow and develop best in the freer atmos- 
phere of the busy world, her work as certainly lies there. 

There is still no reason why the two, the professional woman and the 
mother of the household, may not react favorably upon each other; why . 
they cannot both work in their own way for the same end—a freer, 
nobler, more all-embracing manhood and womanhood. 


THE CONSERVATION OF FOOD. 
PAUL THAYER, REPRESENTING THE AGRICULTURAL COURSE. 


The tendency of all-nature is to move in cycles. The better we under- 
stand the processes of nature, the more clearly do we see that they are 
all in accord with this inexorable law. The revolution of the planets 
and the succession of day and night are but common illustrations of 
this law. We see it in the caterpillar emerging from its crysalis a 
butterfly, or the buried seed springing into the growing plant, yet we 
often forget that the same law as certainly governs the invisible atoms 
in their combinations and changes. We learn in physics of the con- 
servation of energy, how energy can neither be produced nor be de- 
stroyed by human might. We can divert it or dissipate it, but never 
destroy it. There is a striking parallel in the case of our food. When 
once used it is not destroyed, but returns, in time, to the earth and 
air to again be changed into forms such as can be utilized by man. 
That this similarity between conservation of energy and conservation 
of food is not appreciated by the mass of the people, is seen in the ex- 
pressions we use. We speak of land as being “worn out” or “ex-. 
hausted,” as though it contained a definite and constantly decreasing 
amount of material capable of supporting life, and that every crop re- 
moved brought the soil just so much nearer exhaustion. Such a con- 
ception leads us to sometimes wonder what is to be the future of the 
vorld. Ag the tillable soil of the world gradually becomes exhausted, 
will not starvation be the fate of the race? Is, after all, the theory of 
Malthus that the population would ultimately exceed the food supply, 
to be finally realized? 

We will leave the question of increase of population, with its many 
intricate phases, and turn our attention to the various factors that enter 
into the food production. No one will doubt for a moment but what the 
world today provides amply for its inhabitants. Never was the world 
better fed; never did it require so little labor for the workman to pro- 
vide food for himself and his family, and never did we have so much 
time in which to provide other comforts and luxuries. 

The famine in India today is not the result of lack of food, but in- 
sufficient and faulty transportation and distribution. In considering 
the production of food we commonly think of the tillers of the soil as 
alone affecting production, while in reality it is also affected by every 
improvement and agency which facilitates distribution. . 

In considering the future of this problem we cannot but admit that 
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the population of the world is increasing and will probably continue to 
increase. As an offset to this, there are many fertile places in the world 
which are at present worthless and neglected because they are prac- 
tically inaccessible. There are thousands, aye millions, of acres of land 
capable of producing food, which only await the coming of the railroad 
and the farmer to yield their fertility for the use of man. Africa is still 
the “Dark Continent,” and awaits development. South America is but 
little better than half developed, and our own country has still fertile 
lands which the plow has never entered. 

Not only is transportation opening new lands, but improved methods 
of agriculture are rendering lands, hitherto unprofitable, of sufficient 
value to warrant cultivation. Pessimists point to the occupation of 
poorer lands as a proof that our food supply is becoming limited, but it 
rather shows that improved methods have greatly enlarged the terri- 
tory capable of profitably producing food. 

When we call to mind this great possible increase of tillable land, 
when we think of the sparsely settled portions of the world and contrast 
their population with the population they might contain, it would seem 
that the day when starvation would threaten is too far distant to attract 
much attention. May we not fairly assume that the increase of land 
under cultivation will offset the increase of population for many cen- 
turies before all the land capable of producing food shall have been 
used? 

But what is to be the future of the land already under cultivation? 
Will it deteriorate in productive ability as successive crops are removed? 
There is an old familiar saying that “the granary is the ante-room of the 
desert,” meaning that as successive crops are raised, the land becomes 
depleted. As an example of this we are directed to Egypt, which but 
for the annual enriching as it is overflowed by the Nile, would soon 
become a desert. Unless we are able to give up this idea of the earth 
as a storeroom, we can see no future but final starvation. 


The earth is not a granary or storehouse. The food produced is not 
destroyed when consumed. It is conserved, changed, it returns to the 
earth and air in the state in which it was before the plant, under the 
influence of the sunlight, assimilated it and built it into grain or fruit. 
Holmes expresses this thought so happily when he speaks of man as 
simply “peeling off the sunshine” in the food that he eats. It is the 
sunshine that we use, since the elements of the food return to their 
original state in the earth or air. 


We must abandon the idea of the earth as a storehouse. It gives the 
mother earth too lowly a station and to the farmer too mechanical a 
iask. It is a laboratory, a workshop, where by proper manipulation and 
combination the crop is produced. Like any workshop or factory, as 
the efficiency of its management increases the product will be increased. 
The yield of wheat per acre in the United States is yearly increasing. 
China is as fertile today as it was 3,000 years ago. A proper under- 
standing of the laws of agricultural chemistry and of the physical 
nature of the soil will give us a far greater yield of food. 

For example, let us take the law of minimum. A soil may have all 
the necessary physical characteristics; it may have all the requisite 
chemical elements save one, yet in obedience to this law the productive- 
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ness of the soil will be governed by the amount of this least element. 
If the farmer can increase the amount of this least element, he will 
in the same proportion increase his crop. 

Improved methods of agriculture will mean the prevention of loss. 
The constant loss of nitrates and other yaluable salts by drainage is 
enormous. If this loss can be partially checked it will go far toward 
the preservation of the fertility of the soil. In an ideal condition every- 
thing removed from the soil would be finally returned to it, and thus 
the fetility would be constant. Of course, some loss is not to be 
avoided, but to offset this we have the vast resources upon which we 
have already begun to draw, the phosphate beds of South Carolina and 
the nitre beds of Chile. 

The importance of bacteriology in regard to agriculture can hardly 
be estimated, since comparatively little is known about the subject. 
Enough has already been discovered to warrant the assertion that this 
new science will have a marked influence. Nitrogen enters into com- 
binations fitted for plant food so slowly and these compounds decom- 
pose so readily that combined nitrogen is one of the most precious of 
plant foods. It has been said that the man who could discover a method 
of causing the nitrogen of the air to readily enter into combination 
would double the food supply of the world. Such a method has not 
been found, if we except Nicola Tesla’s wonderful experiment, yet a 
knowledge of the nitrifying and denitrifying bacteria of the soil will 
go far toward placing the “supply of available nitrogen under control 
of the farmer. 

Not only is the food question to be affected by methods of cultivation, 
but it is to be affected by the kind of food consumed. There seems to 
be a growing tendency toward an increase in the consumption of car- 
bohydrates, sugar and fruits (foods which draw but little upon the 
elements of the soil), and a decrease in nitrogenous foods. The elements 
of these carbohydrates and sugars are the elements of the air and water 
and are inexhaustible. 

Let us therefore accept Holmes’ idea that as the elements of our food 
pass through their cycle from the earth to the earth again, we simply 
‘peel off the sunsltine.” So as long as the sun continues to shine. upon 
us, sending its energy through so many miles of space to this planet, so 
long we need have no fear of starvation, or that the world will be un- 
able to feed its inhabitants. 
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RAPID TRANSIT FROM AN ENGINEERING STANDPOINT. 
J. R. THOMPSON, REPRESENTING THE MECHANICAL COURSE. 


In these closing days of the nineteenth century we pause and look 
back with wonderment and awe upon the marvelous changes which 
have taken place in it. Whichever way we turn we find improvement 
and advancement, but more especially do we find this to be true in the 
engineering world. 

When we look back through the ages, even to the opening of the pres- 
ent century, and see the slow-moving ox-cart wending its way westward, 
the seas dotted with the canvas of sails, and when we hear that what 
is now a few hours’ journey could be accomplished in no less than a 
week’s time, we are amazed at the wonderful improvement a century has 
brought about. 

One hundred years ago people were but little further advanced along 
certain lines than they were at the dawn of civilization. Our fore- 
fathers traveled as did their forefathers ages before them. Today all 
is changed, and we are fortunate to be living in this most progressive 
epoch. 

One of the most marked lines of advancement made in engineering, 
as well as one of the most recent, is the improvement we find in our 
means for rapid transit. It is within the memory of many a man still 
living that the horse-car was first thought of, and within the memory 
of most of us that the idea of driving the car by other than animal 
power was made practical. It is but twelve years ago that the idea of 
passing a 500-volt current through an exposed overhead wire was 
thought by many to be the height of folly. Today nearly every city of 
importance has changed its street railroad system from the slow-moving 
horse-car to the well lighted and equipped car propelled by electricity. 

It is only of late years that the demand for rapid transit has become 
so marked. This fact is due to the enormous increase of population in 
our cities and the necessity of more efficient means to satisfy the needs 
of the ever-hurrying American. 

It was by this necessity that men of the engineering profession 
were called upon to show their ingenuity. The efforts of these men 
have met with success beyond the hopes of all, but their success has 
not been won without a struggle. 

In the year 1888 a few energetic men in the city of Richmond, Va., 
came forward with the idea of transmitting power to a car by electricity 
through an overhead wire. After striving against antagonized citizens, 
and passing through the trials and difficulties common to inventors and 
adventurers, a system was finally installed. 

This somewhat crude system established but twelve years ago stands 
today as an elder parent to the excellent system of rapid transit by 
power transmitted electrically which we now find existing throughout 
our country. 

When we realize that the dynamo has been in practical use only 
about twenty-five years, and recall how poorly adapted the steam engine 
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was to run it at its introduction, we are amazed to find such wonderful 
improvement in so short a period. 

Probably since James Watt made his improvements upon the steam 
engine, there has been nothing that has given so much impetus to 
the engineering world as the universal adoption of electrically driven 
cars as a means for rapid transit. It has opened new fields for the 
three engineering professions, civil, mechanical and electrical. 

The civil engineer must better the line construction, making it more 
substantial, and capable of standing heavier strains. Overhead roads 
and tunnels have become a necessity in the more thickly populated 
portions of our large cities. Bridges before unthought of, or considered 
impossible of construction, have been designed. Only a few years ago 
the Brooklyn bridge was looked upon as a marvelous piece of engi- 
neering, but today people regard as almost a matter of course the 
new North River bridge, Ww hich when completed will outclass the former 
in every particular. The tunnels of our large cities may be looked upon 
as feats of modern civil engineering to which the demand for rapid 
transit has given rise. 

The duties of the mechanical engineer lie at the base of all sources 
of power and the advancement made necessary in the mechanical field 
by the need of more rapid means for transit has been of much import- 
ance. There are in general but two main sources of power; first, the 
conversion of the energy stored up in coal, or its products, through the 
heat engine; and second, water power. There are so far as we know 
today no material sources of electricity, so we must depend on one 
of these sources of power to develop it. 


When the dynamo was first put to practic al use it had to be run with 
high velocity. The only engine then in use was a slow-speed one, with 
the ball governor in no better condition than it was left by James 
Watt. The water turbines of that time were no better fitted to run at 
the enormous rate required, consequently elaborate counter-shafting 
became necessary and much power was lost through transmission. 


The mechanical engineer had serious problems to face. He must have 
an engine that would run, at what seemed in that day, an almost im- 
possible speed. It was necessary to devise some better means for goy- 
erning, and the new engine had to be capable of standing heavier strains 
than was ever demanded of the old. 


To increase speed necessitated higher pressures, and higher pressures 
necessitated more efficient and stronger boilers. 

The mechanical engineer has worked long and diligently and his 
labors have been fittingly rewarded. The question of speed has been 
solved and today we find in our best power plants either the dynamos 
belted directly to the engines or mechanically connected with them. Reg- 
ulation has been perfected to such a degree that a monstrous engine will 
respond to the least variation in load. Thermo-dynamic losses have 
been gradually reduced, and today we see our steam engine so highly 
perfected that it is not probable that it will be bettered till some 
genius comes forward and shows to the world the method of direct con- 
version of the energy of chemical forces into mechanical energy, and 
when that day shall come, our present engine, of which we are so 
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proud, will undoubtedly appear as wasteful and as inefficient as the 
engine of one hundred years ago does to us. 

The advancement made by the electrical engineer in the last thirty 
years has kept pace with that made by the mechanical and civil. With 
almost nothing to guide him, he has in a remarkably short time mas- 
tered the fundamental principles of the science of electricity and has 
perfected his dynamos, transformers and other machines, so that it is 
now possible to transmit currents of very high voltage long distances 
with very little loss. 

By the use of these machines for transmission, the enormous power, 
which has for ages been going to waste at our waterfalls, can be 
distributed to the surrounding country. Niagara alone is estimated at 
20,000,000 horse power, which is 200 times as great as the largest plant 
where energy from the coal is converted into useful work. 


Since the development of rapid transit has attained such perfec: 
tion there has been much discussion as to whether electricity will 
replace steam on our trunk lines. 

Speaking from the standpoint of economy, I think we can justly say 
it will not. When a man wishes to reach his place of business from 
his residence, he will patronize the line which can offer him the best 
accommodations. The electric line will stop for him at his door and if 
he misses a car it matters little as generally another follows closely. 
With the steam lines he must board the train and leave it at a station, 
and as a rule the cars do not run as frequently as do those on the 
electric line. On the other hand, if the traveler wishes to cross the 
country, a few hours’ delay and a short walk are of little consequence. 
When frequent trains, then, are to be run, for a comparatively short 
distance, it has been found economical to have a central station, at 
which power is furnished for all the cars on the line, but on the 
other hand, when the trains are composed of several cars and are run 
with a long interval between them, it is cheaper to have a distinct source 
of power for each train. The electric and the steam roads serve en- 
tirely different purposes. Each has its field, just as have the telegraph 
and the telephone, and it is doubtful if we will ever see the latter 
entirely superseded by the former. 


So much has been done in the last thirty years to perfect our means 
of transit that some may be inclined to think that men of the engineer- 
ing professions may turn their minds to other thoughts, and, like the 
great Alexander of old, seek other worlds to conquer. This, however, 
is not the case. Prospects are favorable that the next thirty years 
will produce as marvellous changes in locomotion as have the past. 

Man has long envied the bird in its flight and wondered why 


“The Robin and Phebe 
Are smarter than we be.” 


As man is becoming more and more master of the slaves he now has 
but partly under control, he is getting more and more work out of them. 
Today a little over one-tenth of the energy stored up in the coal is 
available at the shaft of an engine. The bulk of machinery is gradu- 
ally being reduced, and with the lightening of the load which man must 
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carry with him if he leaves the earth, there seems to be nothing top 

vent his following the birds in their flight. / 

The world is still waiting for the genius who is first to give here 
commercial means of aerial navigation. Some may be inclined to cae 
at the suggestion, but if they had lived a hundred years ago they 
would, also, have doubtless smiled at the prophetic words of Darwin | 
when he said: ini a 


“Soon shall thy arm, unconquered steam, afar 
Drag the slow barge or drive the rapid car, 
Or on wide, waving wings, expanded, bear 
The flying chariot through fields of air.” 


STATE ASSOCIATION OF FARMERS’ CLUBS. 


OFFICERS FOR 1900. 


President—D. W. EDGAR, Green Oak. 

Vice President—MISS JULIA BALL, Hamburg. 
Secretary—H. M. YOUNG, Mason. 
Treasurer—MISS HELEN CARPENTER, Hanover. 


DIRECTORS. 

Term expires 1900. 
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The Michigan State Association of Farmers’'Clubs is now in the 
midst of the seventh year of its growth and work. From its inception 
it has steadily grown in strength and popularity, and this year bids fair 
to surpass all previous years. The last annual meeting was held in 
the Senate Chamber in Lansing, on December 11 and 12, 1899. This 
was, by far, the most satisfactory annual meeting yet held. Upwards 
of 300 representatives from various clubs in the State were in attend- 
ance. The secretary’s report showed 32 new clubs organized during 
the year. At the opening session, Mr. Howe, Chief of the Division of 
Agricultural Statistics, gave the association a warm welcome to the 
capitol. The report of the secretary and treasurer followed, after which 
several impromptu speeches were enjoyed, one of which was by Hon. H. 
W. Collingwood, editor of the “Rural New Yorker.” 

After the announcement of the following committees by President 
Watkins, the first session adjourned: 

Committee on National Affairs—W. E. Carpenter, Oakland county; 
J. H. Skinner, M. A. C.; C. E. Hadsell, Oakland county; R. R. Smith, 
Livingston county. 

Committee on State Affairs—J. T. Daniells, Clinton county; J. W. 
Edgar, Livingston county; C. S. Johnson, Tuscola county. 
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Committee on General Resolutions—E. F. Wood, Oakland county; 
David Gage, Oakland county; H. R. Palmer, Jackson county. 

Committee on Amendments to the Constitution and By-Laws—H. 
Gaunt, Livingston county; FE. J. Cook, Shiawassee county; Miss Julia 
Ball, Livingston county. ' 

A large crowd attended the evening session and the time was taken 
up with the president’s annual address, and an address on “The Tax 
Commission” by Milo D. Campbell, president of the commission. 

Music by the M. A. C. band was highly enjoyed by all. 

The first part of the Wednesday morning session was devoted to the 
consideration of the committees’ reports, after which ex-Goy. Luce 
gave an address on “The Farmer and Trusts.” It was a masterly talk 
and closest attention was given to it. 

The afternoon session was entirely given up to the final consideration 
of committee reports and the election of association officers for the 
ensuing year. 

The election resulted as follows: President, J. W. Edgar of Green 
Oak; vice president, Miss Julia M. Ball of Hamburg; secretary, H. M. 
Young of Mason; treasurer, Miss Helen N. Carpenter of Horton; 
directors, C. E. Hadsell of Troy and Jay Sessions of Maple Rapids. 

In the evening the Clubs and Grange met in joint session. President 
Watkins presided, and the following addresses were given: “The Status 
and Opportunities of the Farmer,’ by Hon. J. K. Campbell, of Ypsi- 
lanti; “‘A Review of the Work of the Legislature of 1899,” by Governor 
Pingree; “The Education of Farmers’ Girls,” by Mrs. Mary 8. Hines, of 
Stanton; “Agriculture,” by M. J. Lawrence, of the “Michigan Farmer;” 
and “The Farmer of the Future,” by J. T. Daniells, of Union Home. 

This session closed the annual meeting. 

The official organ of the Association is the ‘Farmers’ Club Depart- 
ment” in the “Michigan Farmer.” It is edited by Hon. I. R. Waterbury, 
of Highland. 

H. M. YOUNG, 
Secretary. 


MICHIGAN STATE GRANGE. 


REPORT OF WORK OF THE ORDER OF PATRONS OF HUSBANDRY | 
IN MICHIGAN FOR YEAR ENDING JUNE 30, 1900. 


OFFICERS FOR 1899-1900. 


Master—G. B. HORTON, Fruit Ridge. 
Overseer—E. B. WARD, Charlevoix. 
Lecturer—MRS. FRANK SAUNDERS, Edgerton. 
Steward—GEO. L. CARLISLE, Kaskaska. 
Assistant Steward—W M. ROBERTSON, Hesperia. 
Chaplain—MARY A. MAYO, Battle Creek. 
Treasurer—E. A. STRONG, Vicksburg. 
Secretary—JENNIE BUELL, Ann Arbor. 

Gate Keeper—M. H. FOSTER, Cascade. 
Ceres—ESTELLA KNIGHT, Swartz Creek. 
Flora—RISPAH POST, Lansing. 
Pomona—ESTELLA E. BUELL, Union City. 
Lady Assistant Steward—MARY ROBERTSON, Hesperia. 


EXECUTIVE COMMITTEE. 


Term expires December, 1900. 
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The year ending June 30, 1900, has been one of greater activity in 
every department of Michigan State Grange than any previous one since 
its organization, on April 15, 1873. All along its lines plans have been 
laid and leaders enlisted and trained to inaugurate more systematic zeal 
and attain a stronger union of the best thought and work of agricultural- 
ists. The aim has been to instill a higher ideal of the meaning of the 
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terms “Organize,” “Co-operate,”’ and “Fraternal,” not only into the 
minds of men and women who have been sought as new members of the 
order, but also into those communities where the subordinate Grange 
has had a more or less active existence for years. Up and down the 
State the purposes of the order have been proclaimed by officers and 
deputies. Again and again have they presented the cause of organiza- 
tion to gatherings of farmers, as summarized in “General Objects of the 
Grange,” as follows: 

“To develop a better and higher manhood and womanhood among our- 
selves. To enhance the comforts and attractions of our homes, and 
strengthen our attachments to our pursuits. To foster mutual under- 
standing and co-operation. To maintain inviolate our laws, and to emu- 
Jate each other in labor, to hasten the good time coming. To reduce 
our expenses, both individual and corporate. To buy less and produce 
more, in order to make our farms self-sustaining. To diversify our 
crops, and crop no more than we can cultivate. To condense the weight 
of our exports, selling less in the bushel and more on hoof and in fleece; 
less in lint, and more in warf and woof. To systematize our work, and 
calculate intelligently on probabilities. To discountenance the credit 
system, the mortgage system, the fashion system, and every other sys- 
tem tending to prodigality and bankruptcy. 

“We propose meeting together, talking together, working together, 
buying together, selling together, and, in general, acting together for our 
mutual protection and advancement, as occasion may require. We shall 
avoid litigation as much as possible by arbitration in the Grange. We 
shall constantly strive to secure entire harmony, good will, vital Broth- 
erhood among ourselves, and to make our order perpetual. We shall 
earnestly endeavor to suppress personal, local, sectional and national 
prejudices, all unhealthy rivalry, all selfish ambition. Faithful adher- 
ence to these principles will insure our mental, moral, social and ma- 
terial advancement.” 

In the work of promulgating these teachings a system has been de- 
vised and carried into effect by Worthy Master Horton, which calls for 
a large number of assistants, known as deputy lecturers or organizers, 
and who, scattered throughout the State, work in their immediate local- 
ities. The practical effectiveness of this system, as elaborated and per- 
sisted in now for several years, is shown by the organization of 116 new 
Granges in the past twelve months and in the doubling of membership, 
making a total of 413 active subordinate Granges and upwards of 
20,000 members. The annual session of State Grange, held in Repre- 
sentative Hall, Lansing, December 12, 13, 14 and 15, 1899, was a large 
and enthusiastic meeting. Its pulse throbbed with fresh, vigorous life 
that betokened an awakened conscience in regard to the combining of 
farmers to better their conditions and uplift themselves. 1t showed a 
keener appreciation of the fact that “the chief incentive to labor past 
mere subsistence is social, educational, influential standing,” and that 
the means to attain this lie in the extension of organizations. Master 
Horton gave voice to this general. sentiment in these paragraphs from 
his annual address: 

“At no time since the first formation of the order has there been 
greater activity among Patrons and in Granges throughout the country. 
Farmers are fast coming to see and admit that organization is not only 
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a privilege that may be employed for social benefit, but that it is also 
a necessity of the times to enable them to stand up against the aggres- 
sive movements of other organized interests which seek special advan- 
tages and selfish gain, even at the expense of others. Farmers are also 
coming to see that organization to be most useful and effectual, must be 
based upon business principles, which dictate a systematic plan of con- 
centration with neighborhood, county, state and national bodies, with 
ample provisions for necessary amounts of money in all respective treas- 
uries, and the whole bound together by the strong ties of sympathetic 
and real fraternity. The duties of membership in practical organization 
must be obligatory, and not optional to the extent of sacrificing adher- 
ence and solidity. In short, we must have thorough organization, and 
its work must be as broad as the interests of agriculture in the nation. 

“Such an organization is the order Patrons of Husbandry. It came 
into existence about thirty years ago, had a real mission to perform, 
and now, rich in experience, it stands as the recognized state and 
national representative of the interests of agriculture. It is our organi- 
zation that is solicited to appear and testify before International Com- 
mercial Inquiries, National Industrial Commissions, committees having 
in charge tariff revisions and nationl conferences on great questions 
which do or may seriously affect the general interests of agriculture. 

“The time has come and our work has developed the fact that the 
order must be extended. We must increase our membership to be 
successful in many important lines of duty. We must have more 
Granges in every settled county. At the least, there should be one 
Grange in every township, and in most cases this number should be 
greatly increased, to give all farmers an opportunity to associate with . 
a Grange by going an easy distance. One of the chief demands for 
more Granges and greatly increased membership is, that farmers being 
considered as the great conservative portion of our population to exer- 
cise a telling influence in favor of right and against wrong. We are 
all aware of the fact that Congress and the Legislatures are charged 
with the enactment of laws for. just government, and to preserve such 
equilibrium between all legitimate interests as such just government 
demands. The’ farmer population of our country are in favor of sup- 
porting and maintaining these principles. To do this against the 
demands and corrupt methods of the extremely selfish and ofttimes 
unscrupulous persons and corporations for legislation for their own 
benefit often at the expense of the many, we must make our organiza- 
tion stronger. We must have more nearly all the farmers enrolled 
with us. Then we can stand by the side of our representatives and 
strengthen them to oppose any and all attacks and pleadings for unjust 
and vicious legislation.’ 

In the work of the year the strengthening of the Pomona, or county 
Granges, has received much earnest attention and endeavor. The ends 
to be. attained were in substance the following: 

Ist. Secure Pomona Granges in every county where subordinate 
Granges exist. 

2d. Thoroughly renovate and bring up to date all existing Pomona 
Granges. 

3d. All adopt by-laws, and live and work as a practigal business body. 

4th. Insist on the payment of at least the minimum annual dues by 
every member. 
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5th. Elect men and women to fill the offices who possess proven 
originative capacity, and a willingness to assist in details of execution, 

6th. Hold at least six meetings each year. 

7th. Try to arrive at parliamentary correctness, ritualistic perfection, 
and by all means use the special annual Pass Word as provided by the 
National Grange. 

Sth. Do all you can to'encourage treasury receipts and use the money 
for the benefit of the order in the county, as wise yet earnest and 
active council may devise. The chief questions discussed in all Pomona 
Grange meetings should have special reference to the Grange and in 
such pertinent form as will add to the order’s growth and increased 
usefulness. Questions relating to farm management and the ordinary 
affairs of life should be left with subordinate Granges to be discussed 
at their more frequent meetings, and’ which are more easily attended. 
To draw together all the interested workers from all parts of the county 
is SO important an occurrence that the work taken up should be well 
considered and above the common-place. 

In the furtherance of these plans and for the strengthening and uni- 
fying of methods in all departments of Grange work all over the State, 
early in the year county conferences were held, in which workers and 
delegates from every Grange met the State Grange Master or a member 
of the executive committee and discussed and adopted measures to im- 
prove ritualistic, parliamentary, educational, social and business 
methods inside each Grange. 

The executive committee has had frequent meetings, and has a legis- 
lative committee from its members whose duty it is to keep in touch 
with similar committees appointed in each subordinate Grange, so that 
a complete system of machinery is established for the carrying into 
effect the determinations arrived at by the constant agitation and con- 
sideration of matters of public moment. The subject of taxation in all 
its phases may be said to be the major study at present of the local. 
county and State organizations, as one which directly affects the founda- 
tions of rural life. 

The lecture field department has been strengthened materially under 
the efficient leadership of the present lecturer, Mrs. F. D. Saunders, who 
issues a monthly bulletin to the lecturers of subordinate and county 
Granges. This little regular visitor contains helpful editorials on the 
lecturers’ opportunities and duties, and outlines of programs for their 
use if they so desire. 

With the purpose in view of svstematizing educational work, a text- 
book on civics has been recommended to be studied and made a basis for 
programs. As a result, scores of Granges are now pursuing the same 
line of investigation and program work with such variations inter- 
spersed as local tastes and conditions demand. 

The work of State Grange week was divided among twenty-one com- 
mittees made up of delegates. - Besides matters having to do strictly 
with the regulation and conduct of affairs of the order, these commit- 
tees dealt with the following topics of public interest, i. e., “Education,” 
“Agricultural College and Institutes,’ “Agriculture,” “Taxation,” 
“Transportation” and “Pure Food.” The Grange gave careful attention 
to the reports of all these committees, to the addresses and reports of 
its thirteen officers, and to the reports of its executive committee, and 
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the State committee on woman’s work. Among the accomplishments 
of this last named committee, the one that vearly excites and enlists the 
utmost sympathy and interest is what is done in “Grange Fresh Air 
Work.” The committee reports: 

“Fifty-seven poor children and working girls have-been given respite 
from homes of squalor and poverty to all the comforts and joys of 
two weeks of sunshine, fruit and flowers and of abundance in country 
homes. More than this, we can swell the numbers of those already 
adopted in former years to twenty-seven. 

“This year three children have been adopted through the Fresh Air 
agency, all babies. If nothing else had been accomplished, this turn- 
ing the current of three human lives, from the foul, stagnant stream of 
evil into which they would have in all probability drifted, into the clean 
strong life of a good home, has been worth every effort that has been 
made, and who can tell of what the harvest will be?” 

The co-operative arm of the order has grown and is winning the con- 
fidence of Patrons and business houses by its simple plan of operation. 

To the Patrons’ Fire Insurance Companies in all of the stronger 
Grange counties of the State is no doubt due much of the present growth 
and success. Believing that extracts from the report of the committee 
on Grange insurance will be of value as well as of interest, they are 
herewith quoted: 

“In reporting on Patrons’ Mutual Fire Insurance, it would seem 
beneficial to look over the history of this line of work. In the East, 
notably in New York, they have been very successful. 

“Profiting by their experience, the Patrons of Michigan are agitating 
and organizing these Patrons’ Fire Insurance Companies, Lenawee 
county having the oldest; Hillsdale and a number of other counties 
have perfected or are perfecting their Patrons’ Insurance Companies. 

“It might be of value to compare the cost of insurance in the Lenawee 
’atrons’ Insurance Company, carrying risks of one and a quarter mil- 
lion, with that of the Lenawee Farmers’ Mutual, carrying risks of nearly 
ten million. 

“While the cost in the old companies has been from $2 to $2.50 on a 
thousand, yearly, the entire cost in the Patrons’ Mutual Fire Insurance 
Company during the two years and eight months of its existence has 
been only $1.30 per thousand. This cheap insurance we believe due to 
the following causes: 

“First, to the excellent class of risks; second, to the machinery of 
our organization, thus saving excessive salaries; third, by having a local 
director in each subordinate Grange who can look after the risks in that 
locality, and lastly, bound by that fraternal feeling, the mutuality of the 
company is brought to its highest degree of perfection.” ; 

To give an exhaustive report of the year in Grange work in Michigan 
would require far more space than is here available, but these phases 
of the various departments have been briefly dwelt upon in order to 
show, if possible, the trend of the work being done that is placing Michi- 
gan only second or third in the list of strongest Grange states. 

JENNIE BUELL, 
Secretary. 
Ann Arbor, Mich. 
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